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INTEODUGTORY  LETTER. 


Washington,  March  16,  1870. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  on  the  statistics 
of  mining"  in  the  States  and  Territories  west  of  the  Eocky  Mountains, 
including  Colorado,  iv^ew  Mexico,  Wyoming,  and  Montana,  which  are  not 
wholly  within  that  category. 

I  estimate  the  bullion  product  for  the  year  1869  as  follows : 

California $20,000,000 

Nevada 14,000,000 

Oregon  and  Washington 4,000,000 

Idaho 7,000,000 

Montana 12,000,000 

Colorado  and  Wyoming 4,000,000 

New  Mexico 500,000 

Arizona 1,000,000 

All  other  sources 1,000,000 

63,500,000 


The  falling  off.  as  compared  with  the  product  of  1868,  is  less  than  the 
severe  drought,  affecting  the  placer  mines,  the  disastrous  conflagration 
in  three  most  important  silver  mines,  and  the  disturbances  caused  by 
miners'  strikes  in  various  localities,  would  lead  us  to  expect.  In  fact, 
the  decrease  in  the  placer  product  has  been  partly  counterbalanced  by 
an  increased  yield  from  quartz  mining ;  and  it  is  especially  encourag- 
ing that  the  causes  of  decrease  have  been  temporary,  like  a  bad  season 
in  agriculture,  or  the  accidental  destruction  of  buildings  in  manu- 
factures, while  the  causes  of  increase  have  been  such  as  may  be  expected 
to  operate  with  augmented  effect  hereafter.  I  cannot  but  consider  the 
prospects  of  our  mining  industry  in  the  precious  metals  as  far  more 
Ijromising  than  they  were  a  year  ago.  One  phenomenon,  which  is 
almost  universal,  carries  better  augury  for  the  future  than  any  number 
of  new  and  startling  discoveries.  I  refer  to  the  reduction  of  wages  and 
other  items  of  hitherto  unreasonable  expense.  This  relieves  mining 
enterprises  from  a  burden  wbich  they  have  in  general  not  been  able 
to  bear,  and  which  has  been  laid  upon  no  other  industry  in  this  coun- 
try in  the  same  degree. 

I  beg  to  call  particular  attention  to  that  part  of  the  accompanying 
report  devoted  to  the  mining  law,  and  to  ask  that  it  may  be  considered 
m  connection  with  the  more  extended  discussion  of  the  princii)les  under- 
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lying  this  subject,  in  my  last  report,  which  I  have  not  felt  at  liberty, 
merely  for  the  sake  of  literary  or  logical  completeness,  to  repeat. 

With  regard  to  the  Tvisdotn,  propriety,  and  necessity  of  a  national 
school  of  mines,  I  see  no  reason  to  change  the  opinions  expressed  and 
enforced  to  the  best  of  my  a'jility  in  my  former  rei)ort.  Time  and  more 
extensive  observation  have  only  confirmed  me  in  the  views  there  laid  down, 
and  the  plan  of  such  a  school  as  there  sketched  would,  I  think,  be  the 
best  now  practicable. 

The  pages  devoted  to  mineral  deposits  in  general,  mechanical  appli- 
ances, and  metallurgical  processes,  do  not,  of  course,  exhaust  the  subject. 
Their  object  is  to  give  such  a  general  view  as  will  be  of  service  to  our 
own  citizens,  and  at  the  same  time  demonstrate  to  the  world  the  high 
excellence  in  many  respects  already  attained  by  American  miners  and 
metallurgists.  We  have  i^roved  with  overwhelming  evidence  that  the 
mineral  resources  of  the  country  are  unequaled  in  the  world.  It  can- 
not fail  to  strengthen  our  national  reputation  and  financial  credit,  if  we 
show  with  equal  clearness  that  we  possess  the  necessary  skill  and  expe- 
rience to  utilize  those  resources,  and  to  maintain  the  commercial  power 
which  is  sure  to  arise  on  such  a  foundation. 

I  am  deeply  indebted  to  a  large  number  of  gentlemen,  in  various  parts 
of  the  country,  for  most  generous  and  valuable  assistance  in  the  pre- 
paration of  this  report.  Frequently  this  has  been  rendered  without  any 
reward  5  where  money  has  been  paid,  it  has  seldom  exceeded  the  amount 
of  expense  actually  incurred  by  the  parties  ;  and  in  every  case  I  have 
paid  less  than  the  same  service  woultl  receive  from  ordinary  employers. 

Wherever  practicable  I  have  mentioned  the  names  of  these  gentle- 
men in  connection  with  the  information  furnished  by  them,  but  in  many 
cases  I  have  taken  such  liberties  with  their  notes  and  reports  that  it 
would  not  be  just  to  hold  the  authors  responsible  for  contributions  which 
I  have  combined  and  altered,  or  estimates  which  I  have  overruled.  I 
can,  in  many  such  cases,  only  give  the  following  general  acknowledg- 
ments, and  say  that  while  the  credit  of  their  generous  labors  should 
attach  to  these  gentlemen,  any  hostile  criticism  arising  by  reason  of  the 
results  of  those  labors  as  they  appear  in  this  report  should  probably  be 
turned  upon  the  commissioner. 

I  desire  to  express  my  acknowledgments  in  this  place  to  the  following 
gentlemen,  besides  those  named  in  the  course  of  the  report. 

California. — Mr.  Walter  A.  Skidmore,  who  superintended  for  me  the 
distribution  of  blanks,  and  managed  the  necessary  correspondence  m 
that  State  with  great  judgment  and  industry ;  Mr.  J.  F.  Nesmith,  of 
Grass  Valley,  for  notes  on  the  progress  of  mining  in  thatlocality ;  Messrs. 
Ashburner,  Louis  Janin,  Hittell,  Harte,  and  others,  of  San  Francisco, 
for  general  assistance. 

Nevada.— ^lessrs.  J.  H.  Boalt,  C.  A.  Stetefeldt,  Eugene  Eiotte,  C.  C. 
Lane,  A.  A.  Curtis,  John  Howell,  and  D.  C.  McKenney,  of  Austin, 
for  much  valuable  information  concerning  Eastern  ]!^evada,  principally 
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collected  and  arranged  by  Mr.  Boalt;  Messrs.  C.  A.  Luckliardt  and 
Alexis  Janln,  of  Virginia  City ;  Messrs.  E.  F.  Duune,  C.  B.  Dalilgren, 
W.  S.  Keyes,  George  H.  Willard,  and  others,  of  White  Pine. 

Oregon.— Messrs.  S.  G.  Eeed,  J.  C.  Ainsworth,  S.  C.  Mills,  Mark  King, 
of  Portland  ;  Kev.  T.  Condon,  and  Mr.  A.  Edgar,  of  Dalles  City ;  Silas 
Day,  Jacksonville ;  W.  V.  Einehart,  J.  L.  Miller,  Dr.  Horsley,  Canon 
City;  E.  W.  Eeynolds,  Baker  City  ;  J.  B.  Grifi&n,  Euckel mine. 

IdaJio. — W.  A.  Atlee,  P.  S.  Bnckminster,  and  others,  Boise  City;  H. 
Walbridge,  J.  M.  Adams,  and  others.  Silver  City ;  E.  Hurley,  Warren's 
Camp. 

2Iontana. — IMr.  Angustus  Steitz,  of  Helena,  prepared  the  greater  part 
of  the  report  on  this  Territory,  but  is  not  wholly  responsible  for  its  present 
form.  In  addition  to  him,  thanks  are  due  to  Messrs.  Granville  Stuart, 
S.  F.  Dnnlap,  Charles  Besserer,  Judge  Lovell,  and  General  Wilson,  for 
valuable  statistics  of  their  respective  counties ;  to  Mr.  George  W"eare,  of 
Helena,  for  an  excellent  paper  on  the  conntry  east  of  the  Bell  Eange ; 
and  to  Messrs.  Hendrie,  Irwine,  Town,  Metcalf,  Eollwitt,  and  many 
others,  for  courteous  assistance. 

Colorado. — Among  many  who  received  me  with  cordiality  and  assisted 
me  with  zeal,  I  would  mention  particularly  Messrs.  Byers,  Thomas,  and 
Jones,  of  Denver ;  Messrs.  Clark,  Bradley,  and  Von  Schulze,  of  Central 
City ;  and  Messrs.  Cushuian,  Huepeden,  Wolters,  Briickner,  Stolting, 
and  Kurtz,  of  Georgetown. 

Weiv  Mexico. — Mr.  William  Briickner,  whose  investigations  furnished 
the  notes  for  these  chapters,  desires  acknowledgments  to  be  made  to 
Captain  N.  S.  Davis,  M.  Bloomfield,  Mr.  Stiirnberg,  J.  A.  Miller,  Charles 
Keerl,  E.  B.  Willison,  (United  States  mineral  surveyor  of  New  Mexico,) 
Dr.  H.  Hilgert  and  Dr.  A.  Blatchley,  for  assistance  rendered  him. 

Wyoming. — Notes  from  this  Territory,  also,  were  collected  by  Mr. 
Briickner,  wko  received  valuable  aid  from  Dr.  H.  Hahn,  Mr.  Erwin,  A. 
Steck,  Judge  Eockwell,  J.  W.  Anthony,  J.  Morin,  S.  Ettlinger,  Charles 
J.  Hazard,  (editor  of  the  Sweetwater  Mines,)  and  Messrs.  Taylor, 
Eoberts  and  Eddy. 

The  part  devoted  to  mechanical  appliances  of  mining  is  the  work  of 
Professor  W.  P.  Blake,  and  I  believe  it  could  not  have  been  in  better 
hands.  Limited  as  to  time,  space,  and  means.  Professor  Blake  has 
nevertheless  succeeded  in  presenting  a  general  view  of  the  subject 
intrusted  to  him,  which  shows  his  great  familiarity  with  the  whole  field, 
and  will  be,  I  trust,  very  serviceable  to  the  country.  1  would  acknow- 
ledge further  the  assistance  of  Dr.  P.  H.  Van  der  Weyde,  of  New  York, 
in  the  preparation  of  a  chapter  upon  wind  as  a  motor ;  and  the  very 
intelligent  co-operation  of  Mr.  A.  Filers,  mining  engineer,  in  the  labor 
of  editing  and  arranging  the  whole  report. 

During  my  annual  journeys  of  1868  and  1809,  amounting  in  all  to 
some  23,000  miles,  and  embraciug  portions  of  Califoruia,  (3regon, 
Nevada,  Idaho,  Utah,  Wyoming,  and  Colorado,   1  was   officially  the 
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recipieut  of  courtesies  from  the  various  transportation  companies,  by 
means  of  which  several  thousand  dollars  of  expense  were  saved  to  the 
government  in  the  preparation  of  these  reports.  Foremost  among  these 
I  would  name  the  house  of  Wells,  Fargo  &  Co.,  which  put  at  my 
disposal  not  only  the  facilities  of  travel,  but  the  services,  in  the  collec- 
tion of  information,  of  its  numerous  agents  throughout  the  mining 
districts.  Free  transportation  was  officially  furnished,  also,  by  the 
Union  Pacific,  Central  Pacific,  California  Pacific,  Napa  Valley  and 
Ovegon  railroad  companies,  the  Oregon  Stage  Company,  Edgar's  Canon 
City  stage  line,  John  Hailey  's  overland  line  from  Umatilla  to  Salt  Lake, 
and  Wilson 's  White  Pine  and  Austin  line. 

In  bringing  to  a  close  the  arduous  work  of  preparing  this  volume,  I 
desire  to  thank  the  department  for  the  enlightened  sympathy  with  which 
the  subjects  intrusted  to  me  have  hitherto  been  regarded,  and  to  express 
the  hope  that  the  accompanying  report  will  be  found  worthy  of  the 
confidence  reposed  in  its  author. 

I  have  the  honor  to  be  yours,  respectfully, 

E.  W.  EAYMOND, 
U.  S.  Commissioner  of  Mining  Statistics. 

Hon.  George  S.  Boutwell, 

iSecretary  of  the  Treasury. 
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CONDITION  OF  MINING  INDUSTRY. 


SECTION    I.— CALIFORNIA 


CHAPTEE  I. 


METHOD    OF    COLLECTING    STATISTICS. 

Desirous  of  obtainiug  as  mucli  information  as  possible  with  the  limited 
appropriation  at  my  disposal,  and  also  of  having  this  information 
arranged  according  to  a  uniform  jjlan,  so  that  it  might  be  introduced  in 
my  report  in  a  comprehensible  and  intelligible  manner  without  being 
too  voluminous,  I  had  deemed  it  best,  after  mature  deliberation,  to 
make  the  attempt  to  collect  certain  statistics  by  issuing  blanks.  Five 
different  blanks  were  prepared :  No.  1,  to  contain  the  production  of  gold 
and  silver  during  the  year  5  No.  2,  the  producing  mines ;  No.  3,  the  min- 
ing claims  ;  No.  4,  the  costs  of  mining  and  reducing  ores ;  and  No.  5,  the 
mills  running  in  a  certain  district.  These  blanks  were  sent  to  one  or 
more  principal  agents  in  each  State  or  Territory,  with  instructions  to 
distribute  the  same  in  the  following  manner : 

1.  To  send  sets  to  county  assessors,  district  assessors,  and  county 
surveyors. 

2.  To  the  editors  of  newspapers  in  each  county,  with  request  of  call- 
ing attention  to  the  imi)ortance  of  gathering  statistics  editorially. 

3.  To  superintendents  of  leading  mines. 

4.  To  tbe  owners  or  superintendents  of  all  mills  contained  in  the  list 
published  in  Langley's  Pacific  Coast  Directory  for  1867. 

5.  To  agents  of  Wells,  Fargo  &  Co.  in  the  principal  mining  towns. 

6.  To  i^rominent  individuals  in  the  various  counties  known  to  be 
interested  in  mining. 

7.  To  proprietors  of  smelting  furnaces  and  "process"  men. 

8.  To  procure  information  in  relation  to  new  mills,  &c.,  from  foundries 
and  iron  woi"ks,  and  to  send  blanks  to  owners  and  superintendents  of 
such  mills. 

9.  To  call  personally  on  such  mine  owners  and  superintendents  a« 
might  be  located  in  the  immediate  vicinity  of  any  agent's  place  of  res- 
idence. 

The  result  has  been,  on  the  whole,  a  great  disappointment  to  me  as 
far  as  the  use  of  the  blanks  is  concerned.  In  fact,  none  were  received 
properly  filled,  except  from  California,  and  even  those  very  scattering. 
In  that  State  it  was  remarked,  as  a  general  rule,  that  the  superintendents 
declined  giving  any  information  whatever,  except  after  consultation  with 
owners.  The  best  and  fullest  returns  were  from  owners  who  superin- 
tended their  own  mines  and  mills.  Many  of  the  owners  of  mines  residing 
in  San  Francisco  have  not  been  willing  to  give  any  information  what- 
ever. 

The  following  statement  will  show  forcibly  the  indifference  with  which 
requests  for  information  have  been  treated  in  most  cases. 
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Statement  slwwing  niimher  of  hlanka  sent  and  answers  received  for  California. 


Connty. 


Alpino  . . . 
Amador . . 

Butte 

Calaveras 
El  Dorado 

Placer 

Plnmas... 
Shasta . . . 

Sierra  

Tuoluinne 


No.  of  sets 

No.  of  an- 

of blanks 

swers 

sent. 

received. 

10 

2 

33 

2 

8 

2 

24 

2 

18 

1 

36 

6 

22 

3 

10 

2 

22 

1 

18 

4 

County. 


No.  of  sets 

of  blanks 

sent. 


Tuba 

Inyo  and  Kern 

Trinity  and  Siskiyou  . . . 
Klamath  and  Del  Norte. 
Mono  and  Los  Angeles . 

Mariposa 

Nevada  


Total. 


No.  of  an- 
swers 
received. 


Blanh  No.  1. — Only  two  or  tliree  of  this  class  were  returned  filled, 
the  quartz  miners  declining  as  a  rule  to  give  the  information  required 
under  the  heads  "  No.  of  tons  of  ore,"  "  average  yield,"  "  total  product,"  &c. 
Other  information  required  on  this  blank  was  sometimes  given  on  blanks 
Nos.  2  and  5. 

Blanh  JSfo.  2. — This  blank  has  received  more  attention  and  has  been 
well  filled,  in  a  number  of  cases,  except  the  last  column — "  Product  of 
the  year." 

BlanJc  No.  3. — Few  of  these  were  returned  at  all,  probably  because 
there  are  but  few  "  live"  claims  which  would  not  come  under  the  head  of 
•'  producing  mines"  in  blank  No.  2. 

Blank  No.  4. — This  blank  has  been  well  filled  from  every  county  wher- 
ever there  was  a  disposition  shown  to  give  any  information. 

BlanJc  No.  5. — Has  received  prompt  attention  and  contains  a  large 
proportion  of  the  mills  running  in  the  various  districts. 

The  cement  and  placer  miners  have,  with  very  few  exceptions,  refused 
to  furnish  any  information  whatever. 

A  striking  instance  of  the  imiierfection  of  returns  in  blanks  is  furnished 
by  the  following  table,  taken  from  the  report  of  the  surveyor  general 
of  the  State.  This  table  does  not  give  the  number  of  stamps,  which 
affords  the  true  measure  of  capacity.  But  a  simjile  examination  is  suffi- 
cient to  show  that  the  returns  are  wanting  in  uniformity,  and  sometimes 
quite  absurd.  The  table  is  copied  from  the  printed  report,  and  the  totals 
of  1867-8  are  mostly  erroneous  by  reason  of  clerical  or  typographical 
errors.  As  the  figures  stand,  the  totals  should  be :  number  of  miUs,  361 ; 
tons  crushed,  393,480  ;  number  of  ditches,  874 ;  miles  in  length,  11,949^; 
inches  of  water  per  day,  211,896.  Yet  this  year  is  in  some  respects  better 
reported  than  the  last.  In  the  latter  case  clerical  acciu-acy  has  been 
blindly  maintained  by  correctly  adding  the  figures  from  the  different 
counties,  but  without  any  censorship.  Thus  we  have  22  mills  in  Placer 
County  crushing  702,760  tons  of  quartz,  or  more  than  one  hundred  tons 
daily  for  each  mill,  whereas  12  of  the  same  mills  the  year  before  crushed 
only  2,760  tons,  or  less  than  one  ton  daily  per  mill.  At  the  same  time, 
Nevada  County,  known  to  be  the  foremost  quartz-mining  district  in  the 
State,  is  reported  as  crushing,  with  73  mills,  but  125,000  tons,  or  between 
six  and  seven  tons  daily  per  mill.  It  is  not  probable  that  50,000  tons 
were  crushed  in  Placer  County  during  the  year,  and  this  return  should 
have  been  altered  or  discarded.  In  this  case,  the  total  of  tons  crushed 
ill  the  State  would  be  reduced  to  nearly  what  it  was  the  year  before. 
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44 
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9 
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17 

m 
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360 

391,  480 

874 
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711,  936 

330 
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4,842 
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Again,  tlie  mining  ditches  are  reported  sometimes  with  and  sometimes 
without  the  subsidiary  branches.  Thus  Tiiohimne  appears  in  1807-'8 
with  210  ditches,  aggregating  7,210  miles  in  length  and  in  1869-'70  with 
11  ditches,  having  an  aggregate  length  of  192  miles.  Yet  the  amount  of 
water  employed,  as  reported,  has  only  fallen  from  7,400  to  6,74:0  inches 
daily.  These  examples  will  show  that  the  table,  made  up  from  the  re- 
turns of  district  assessors,  cannot  bear  discussion.  It  does  not  even 
give  us  the  data  ujjon  which  to  base  an  estimate  of  the  relative  progress 
of  quartz,  cement,  and  placer  mining.    In  the  present  state  of  affairs, 
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IK)  returns  thus  collected  can  be  implicitly  relied  upon.  They  may  be 
incidentally  valuable,  but  they  must  be  revised  and  edited  by  experts 
before  they  cau  become  the  basis  of  trustworthy  statistics. 

Langley's  Pacific  Coast  Directory,  quoted  by  Mr.  Eoss  Browne  in  his 
second  rei)ort,  is  a  specimen  of  a  different  method  and  reflects  high  credit 
on  the  industry  and  intelligence  of  its  compilers.  It  is  the  result  of  a 
combination  of  means,  in(;luding  both  correspondence  and  j>ersonal  in- 
spection. I  sincerely  trust  its  publication  may  be  continued,  as  the  lists 
of  stami)  mills,  &c.,  which  it  has  furnished  have  thus  far  been  the 
most  full  and  trustworthy  obtained  from  any  quarter  within  my  knowl- 
edge. 

I  have  accordingly  employed  this  means  only  as  auxiliary  5  and,  in  my 
re])orts  from  other  States  and  Territories  than  California,  have  used  the 
blanks  principally  as  suggestive  statements  to  my  correspondents  and 
assistants  of  the  points  concerning  which  information  is  desirable. 
Eesidents  of  the  different  districts  have  been  appealed  to,  and  all  re- 
ports have  been,  as  far  as  jjossible,  controlled  by  comparison  with  data 
from  other  sources,  including  especiall}^  statistical  publications  of  States 
and  counties,  shipments  of  bullion  by  exjiress,  population  and  ruling 
rates  of  wages  in  different  districts,  statements  of  merchants,  duration 
of  the  mining  season  for  placers,  supply  of  water,  «&c.  This  mixed  sys- 
tem is  the  best  that  can  be  adopted  under  the  limited  appropriations 
made  for  the  purpose ;  and  though  the  results  are,  in  many  instances, 
rather  estimates  than  statistics,  I  believe  they  are  sufficiently  accurate 
to  possess  x)ractical  value. 


CHAPTER  II. 
INYO   COUNTY. 

A  great  deal  of  activity  has  prevailed  in  this  county  during  the  year. 
The  discovery  of  the  richness  of  the  veins  at  Cerro  Gordo  and  vicinity 
has  attracted  much  population,  and  over  seven  hundred  claims  have 
been  taken  up.  A  few  of  these  mines  had  been  worked  before  b}"  Mex- 
icans, but  to  only  a  small  extent.  During  the  last  year,  however,  a 
great  many  mines  have  been  opened,  and  they  have  yielded  astonishing 
quantities  of  argentiferous  lead  ores.  The  erection  of  furnaces  by  Messrs. 
Belshaw  and  Judson,  and  subsequently  by  many  others,  has  stimulated 
mining  operations  greatly,  because  the  poor  miners  who  had  no  other 
capital  than  their  labor  were  thus  enabled  to  dispose  of  their  ores  to 
advantage.  The  district  is  well  furnished  with  everything  necessary  to 
carry  on  extensive  smelting  operations;  Avood  is  plenty,  and  the  dis- 
covery of  fire-clay  obviates  the  difficulty  first  encountered  in  construct- 
ing furnaces  which  wonld  resist  the  heat.  There  is  a  great  scarcity  of 
water  in  the  immediate  neighborhood  of  Cerro  Gordo  and  the  mines, 
but  a  plentiful  supply  of  it  down  in  the  valley.  Here  the  furnaces  will 
probably  have  to  be  ultimately  located.  At  present  it  seems  that  no 
better  investment  for  capital  could  be  desired  than  in  the  erection  at 
a  suitable  place  of  large  smelting  works  capable  of  separating  the  silver 
from  the  lead  on  the  spot.  The  furnaces  existing  now  are  not  well  located 
and  are  likely  to  suffi^r  from  lack'  of  water  every  summer. 

The  distance  to  Los  Angeles,  where  the  product  of  the  furnaces  has 
to  be  transported  on  wagon  roads,  is  275  miles,  and  freights  are  there- 
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fore  very  Ligli ;  labor  is  also  very  liigli,  as  will  be  seen  from  tbe  annexed 
tables,  and  coal  bas  been  as  dear  as  twenty-eigbt  cents  per  bnsbel. 

Owens  Valley  is  aline  agricultural  district,  and  tbis  fact  will  nndoubt- 
edly  bave  a  very  beneficial  influence  on  mining.  Tbe  climate  is  mild, 
and  no  interruption  of  work  is  to  be  feared  in  tbe  winter. 

Tbe  following  description  of  tbe  principal  mines  near  Cerro  Gordo  is 
from  tbe  pen  of  Mr.  W.  S.  Watson,  civil  and  mining  engineer,  a  gen- 
tleman wbo  bas  visited  tbe  region  and  personally  inspected  tbe  mines  : 

The  Cerro  Gordo  mines  are  located  iu  the  Inyo  Mountains,  a  range  rnuning  parallel 
to  the  Sierra,  on  the  eastern  side  of  Owens  River  Valley.  They  are  distant  from  the 
head  of  Owens  Lake  ahont  twelve  miles,  in  a  southeasterly  direction.  The  district  for 
at  least  ten  miles  on  a  line  with  the  general  range  of  the  monntain,  and  at  least  two 
miles  in  width,  (as  far  as  has  heen  prospected,)  is  undoubtedly  rich  iu  the  various  kinds 
of  silver  ores,  argentiferous  galena  predominating.  Some  of  the  veins  arc  extraordina- 
rilj'^  large,  reaching  thirty-five  feet  in  width,  and  few  veins  are  less  than  eight.  The 
prevailing  "  wall  rock  "  is  marble,  of  a  grayish  color,  and  a  species  of  talcose  slate,  gen- 
erally yellow  brown,  and  very  easily  worked.  There  are  about  seven  hundred  locations 
withiu  one  mile  square  where  Cerro  Gordo  village  is,  most  of  which  have  been  worked 
for  three  aud  a  half  or  four  years,  and,  up  to  less  than  a  year  ago,  principally  by  Mex- 
icans, whose  plan  for  beneficiatiug  these  ores  has  beeu  by  a  very  rude  kind  of  "  vas- 
6or,"  cheaply  constructed,  and  capable  only  of  working  very  rich  ores. 

Of  the  seven  hundred  or  more  locations,  nearly  all  have  beeu  more  or  less  developed, 
all  showing  veins  of  greater  or  less  strength,  from  four  to  thirty  feet,  and  assaying 
from  $110  to  $9,000  in  silver  per  ton,  some  of  the  veins  also  showing  free  gold  in  paying 
quantities. 

I  will  briefly  give  a  description  of  some  of  the  principal  veins  as  they  now  show 
from  the  imperfect  workings  of  miners  who  have  had  no  capital  ))ut  their  own  labor  to 
use  in  their  developmeut.  So  far  as  I  am  aware,  no  other  capital  has  reached  this 
distant  mining  camp  during  the  three  years  the  district  has  been  known  to  exist. 

lioufes,  etc. — The  usual  routes  of  travel  are  thre*: 

1.  By  the  way  of  Los  Angeles,  which  is  the  port  of  entry  to  these  districts,  and  from 
which  Cerro  Gordo  is  distant  two  hundred  and  eighty-six  miles,  iu  a  uortheastei'ly 
direction.  This  route  can  be  traveled  by  heavily  loaded  trains,  all  times  iu  the  year, 
in  about  sixteen  days.  The  charges  for  freight  are  six  ceuts  per  pound  out,  and  from 
three  to  six  for  return  freight. 

2.  By  the  Central  Pacific  railroad  to  Reno  Station,  thence  by  stage  to  Cerro  Gordo 
direct,  in  about  seven  days. 

3.  By  Gilroy,  thence  by  stage  to  Havilah,  in  Kern  County,  or  Kern  River;  thence 
through  Walker's  Pass  or  the  Kern  River  trail,  as  the  travelers  may  select.  Either 
route  can  be  traveled  iii  six  days,  and  if  by  Walker's  Pass,  there  is  a  good  wagon  road 
the  entire  distance  from  Gilroy  to  Cerro  Gordo. 

As  before  intimated,  the  mines  opened  here  show  mostly  carbonates,  tungstate  and 
eulphurets  of  lead ;  carbonates,  gray  sulphuret,  and  silicate  of  copper ;  and  antimony — 
the  carbonates  and  sulphurets  of  lead  carrying  generally  from  twenty-eight  to  fifty- 
five  per  cent,  of  lead,  and  much  silver. 

Freiberg. — This  mine  is  situated  high  on  Buena  Vista  Mountain,  its  tunnels  opening 
on  the  streets  of  Cerro  Gordo.  It  consists,  so  far  as  developed,  of  three  parallel  veins, 
cut  by  a  tunnel  five  hundred  feet  in  length.  The  front  vein  is  thirty-two  feet  in  width 
and  twelve  hundred  feet  long,  of  carbonates  and  sulphates  of  lead,  carrying  from  $100 
to  $300  per  ton  of  silver,  with  marble  for  a  foot,  and  clay  slate  for  hanging  wall.  From 
the  level  of  the  tunnel  to  the  surface,  a  height  of  one  hundred  and  nine  feet,  it  can  be 
worked,  from  which  two  men  discharge  through  the  winzes,  sometimes,  as  high  as  sixty 
tons  of  ore  \)ev  day.  Vein  No.  2  is  nearly  all  sulphate  of  lead,  with  antimony,  carrying 
about  $126  per  ton  of  silver.  Its  length  between  walls  is  from  four  to  eight  feet,  and 
from  the  head  of  the  tunnel  to  the  surf  ice  one  hundred  and  sixty  feet.  The  length  of 
the  vein  is  fourteen  hundred  feet.  Vein  No.  3  is  eastward,  and  parallel  to  No.  1  and 
No.  2,  and  is  of  a  similar  character  to  No.  1.  It  is  fourteen  hundred  feet  iu  length,  and 
about  twelve  feet  wide  between  walls.  From  the  tunnel  to  the  surface  is  about  two 
hundred  and  twenty-five  feet,  and  will  yield  not  less  than  either  of  the  two  front  veins. 

The  facility  of  mining  tlie  ores  in  these  veins  makes  this  mine  a  most  desirable  prop- 
erty. Little  or  no  powder  is  required  iu  extracting,  and  the  ore  is  sold  at  the  "  dump  " 
to  Belshaw  &  Co.,  the  owners  having  no  reduction  works  of  their  own. 

Ignacio. — This  mine  has  been  considered  the  best  mine  in  the  district,  and  worked 
longer  than  the  Freiberg,  and  more  fully  opened,  although  in  jmrely  Mexican  style. 
It  is  like  the  Freiberg,  (aud,  in  fact,  nearly  all  the  veins  iu  the  hill,)  having  a  heavy 
deposit  of  what  is  known  as  galena  ore,  and  contains  carbonate  and  tungstate  of  lead, 
some  of  the  ore  yielding  as  high  as  $300  iu  silver.  It  is  worked  from  the  Cerro  Gordo 
Ravine  along  the  river  by  tunnels,  which  will  command  to  the  surface  about  two 
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hundi-ecl  feet  in  heiglit.  This  property  has  been  recently  sold  for  $20,000,  or  $12  50  per 
foot. 

San  Benito. — This  mine  is  west  of  the  Freiber*?,  anil  east  of  the  Ignacio.  The  vein  is 
about  six  feet  wide,  with  clear  walls  of  alabaster  or  marble  and  yellow  clay  slate. 
The  ore  taken  out  of  this  vein  yields  from  $289  to  $1,490  per  ton  in  silver.  The  loose 
debris,  forming  a  casing  between  the  walls  and  the  vein,  as  well  as  the  vein  itself,  con- 
tain free  gold  in  considerable  quantities.  None  of  this  vein  matter,  except  the  solid 
ore,  has  been  yet  worked,  for  the  want  of  water.  The  mine  is  worked  from  a  shaft 
from  the  highest  part  of  the  outcrop,  aud  has  been  opened  to  seventy-five  feet  in  depth, 
by  a  shaft  ten  by  six  feet  wide.  It  has  an  opening  on  "  CerrorGordo  "  ravine,  and  can 
be  worked  in  the  same  manner  as  the  Ignacio,  along  the  vein,  if  thought  advisable. 

The  San  Beuito.is  sixteen  hundred  feet  in  length.  The  ore  that  has  been  taken  out 
has  sold  for  an  average  of  $250  per  ton  to  the  smelting  works. 

Queen  Citij. — This  mine  is  about  half  a  mile  south  from  "  Uppertown."  It  is  worked 
from  a  tunuel  of  about  one  hundred  and  twenty  feet,  aud  two  shafts,  one  in  the  tunnel 
aud  one  outside  on  the  lead.  It  shows  a  vein  of  about  twelve  feet  in  width,  and  the 
height  from  the  head  of  the  tuunel  to  the  highest  pbiut  on  tlie  vein  is  about  six  hun- 
dred and  fifty  feet,  from  all  of  which  ore  can  be  taken  out  through  the  tunuel.  The 
ore  smelts  from  $123  to  $369  per  ton  in  silver,  and  is  composed  of  sulphuret  of  lead, 
with  a  trace  of  antimony.  It  is  what  is  called  here  a  "galena"  mine,  aud  worked, 
aside  from  the  silver  it  contains,  as  a  flux  for  such  ores  as  the  San  Benito,  St.  Louis, 
&c.  There  have  been  about  forty  tons  of  ore  taken  out  of  this  mine,  which  sold  on 
the  ground  for  about  $150  jier  ton.  The  length  of  the  Queen  City  is  sixteen  hundred 
feet.    It  promises  to  be  one  of  the  best  mines  in  the  district. 

Carmel. — This  mine  is  one  thousand  feet  in  length,  near  the  head  of  Queen  City 
Eaviue,  half  a  mile  south  from  the  Freiberg,  at  the  foot  of  the  Buena  Vista  Mountain. 
It  is  similarly  located  to  the  Freiberg,  and  a  tunnel  run  into  the  mountain  shows 
a  vein  of  twelve  to  fourteen  feet  in  thickness.  A  contract  has  been  made  to  run  sixty 
feet,  at  which  point  another  vein  of  very  rich  lead  ore  will  be  reached ;  and  if  the  tun- 
nel runs  eight  hundred  feet,  probably  not  less  than  ten  other  veins  can  be  reached. 
The  front  vein  contains  sulphate  and  carbonates  of  lead,  carrying  about  $225  per  ton 
in  silver.  This  vein  is  one  thousand  feet  in  length,  and,  from  its  location,  can  be 
worked  at  the  minimum  cost  of  extracting  ores. 

Mexicana. — This  vein  is  on  Buena  Vista  Mountain,  about  half  a  mile  east  from 
the  Freiberg.  It  is  a  vein  of  about  six  feet  in  width  and  sixteen  hundred  feet  in 
length,  aud  has  been  opened  by  a  tunuel,  showing  quartz,  in  which  are  found  carbonate 
of  lead,  gray  sulphiu-ets  and  silicate  of  copper.  It  carries  from  $253  to  $791  j)er  ton  in 
silver. 

San  Cristobal. — This  mine  is  near  the  Queen  City,  and  has  a  tuunel,  disclosing  a 
vein  of  about  four  feet  in  width  aud  fourteen  hundred  feet  in  length,  of  pay  ore. 
The  ore  is  of  the  same  general  character  as  that  of  the  Mexicana,  aud  contains  sul- 
phuret aud  carbonate  of  lead  enough  for  smelting  purposes.  By  smelting  process  the 
ore  has  yielded  about  $213  per  tou. 

Gran  Poder. — This  mine  is  about  a  quarter  of  a  mile  north  from  the  Freiberg.  It  is 
opeued  by  a  tunnel,  and  discloses  a  vein  of  about  sixteen  feet  in  width.  The  mine  is 
fourteen  hundred  feet  in  length.  The  ore  is  of  nearly  the  same  character  as  that  of 
the  Mexicaua.  It  contains  carbonate  aud  suljihuret  of  lead.  By  smelting  iirocess  it 
has  averaged  three  hundred  dollars  per  tou. 

St.  Louis. — This  mine  is  near  the  Queen  City,  about  one  mile  south  from  the  Frei- 
berg. It  has  been  opened  from  Queen  City  Eavine  by  an  open  cut,  and  shows  a  vein 
of  three  to  six  feet  in  width,  with  great  facility  for  mining.  The  ore  is  of  the  same 
character  as  one  vein  of  the  Queen  City — a  sulphate  of  lead  with  a  trace  of  antimonial 
silver,  aud  containing  about  one  hundred  aud  thirty  dollars  per  ton  in  silver.  The  lo- 
cation is  one  thousand  feet  iu  length,  well  opened,  and  from  the  level  of  the  tunnel  to 
the  outcrop  on  the  hill  shows  available  ore  for  about  five  hundred  feet. 

San  Gregorio. — On  the  west  slope  of  Bueua  Vista  Mountain.  It  is  two  thousand 
feet  in  length,  opened  by  a  tunuel  of  twenty  feet,  disclosing  a  vein  of  hard  ore, 
similar  to  the  Mexicaua.  The  vein  is  from  four  to  eight  feet  in  width,  and  easily 
worked. 

The  rock  taken  out  runs  from  $120  to  $400  per  ton,  by  smelting  process,  in  silver. 

St.  Arnold  and  Santcnelle. — On  the  west  slope  of  Bueua  Vista  Mountain,  near  the  San 
Gregorio,  are  parallel  veins  running  north,  eighteen  degrees  east.  Both  are  opeued  by 
tunnels  of  various  lengths,  aud  disclose  veins  of  argentiferous  galena  with  antimony. 
They  run  from  eight  to  ten  feet  iu  width,  and  fourteen  liuudred  feet  iu  length.  The 
■seins  are  inclosed  in  walls,  similar  to  the  San  Benito — that  is,  gray  marble  and  clay 
slate. 

Washington  and  Colfax.— In  a  parallel  range  to  the  Inyo  Mountain,  eighteen  miles 
east  froiii  Cerro  Gordo.  They  are  rich  in  native  aud  antimonial  silver.  They  are 
generally  from  six  to  twelve  feet  iu  width  of  pay  ore,  which  has  been  worked^ at  the 
melting  furuacQ  at  Cerro  Gordo  with  extraordinary  results,  ranging  from  $500  to 
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$1  500  per  ton.  The  range  is  abundantly  supplied  with  wood  and  Avater,  easy  of  ac- 
cess, and  only  awaits  the  aid  of  capital  to  make  the  mines  the  most  valuable  in  this 
section  of  the  country.  Some  of  the  ores  of  the  Washington  have  assayed  as  high  as 
$5,680  per  ton  in  silver. 

Josej^/tJHe.— Near  the  St.  Lucas,  on  the  northeast  slope  of  the  Buena  Vista  Moimtain. 
The  vein  is  six  feet  in  width,  of  an  ore  similar  to  the  Belmont,  which  assays  $267  in 
silver.  It  is  a  carbonate  of  lead,  with  antimony.  The  vein  is  one  thousand  feet  in 
length,  and  can  be  made  to  supply  fifteen  to  twenty  tons  of  ore  per  day. 

Other  mines. — The  General  Lee,  twelve  hundred  feet;  Passport,  twelve  hundred; 
St.  Andi-e,  one  thousand ;  and  San  Miguel  de  la  Cruz,  fourteen  hundred,  are  wor- 
thy of  notice.  These  mines  have  all  been  opened,  and  show  veins  principally  of 
galena,  from  three  to  fifteen  feet  in  width.  They  are  located  on  various  portions  of  the 
west  side  of  Buena  Vista  Hill,  within  half  a  mile  of  Cerro  Gordo,  and  from  them  large 
quantities  of  valuable  ore  have,  from  time  to  time,  been  taken.  They  have  not  been 
thoroughly  tested  as  to  their  individual  value,  but,  from  the  appearance  of  the  ores 
discovered  and  in  sight,  there  is  no  doubt  of  their  being  as  good  mines  as  any  on  the 
Buena  Vista  Mountain.  The  ^elmont,  St.  Lucas,  and  many  others,  lying  on  the  east 
side  of  Buena  Vista  Mountain,  have  been  developed  to  a  considerable  extent,  and  show 
rock  generally  carrying  about  nine  per  cent,  of  sulphate  of  lead,  and  exhibiting  work- 
ing results,  by  smelting,  of  from  $250  to  $800  per  ton  in  silver.  Many  of  these  veins, 
with  ample  means  for  their  development,  will  become  valuable  property. 

Direction,  dip,  etc.— The  general  dip  of  the  veins  on  the  Buena  Vista  Mountain  is 
southwest,  at  an  angle  of  about  seventy  degrees  with  the  horizon.  The  direction  is, 
north  sixteen  to  twenty  degrees  east. 

The  wall  rock,  in  all  cases,  is  remarkably  even,  both  as  to  surface  and  direction ; 
and  so  far  as  the  mines  that  have  been  most  extensively  worked  show,  there  can  be  no 
doubt  of  their  being  true  fissure  veins. 
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Estimate  of  costs  of  mining  and  reducing  ores  in  Cerro  Gordo  district,  Inyo  County,  California, 
repo7'tcd  by  W.  S.  Watson,  July  1,  1869. 

Popnlation  of  district :  Fifteen  liundred. 
Wages  of  first-class  miners  :  Four  dollars  per  day. 
Wages  of  surface  laborers  :  Three  dollars  per  day. 
Cost  of  lumber  :  One  huudi-ed  dollars  per  thousand. 
Cost  of  mining  timber :  Forty  dollars  per  thousand. 
Cost  of  common  powder :  Eight  dollars  for  twenty-five  pounds. 
Cost  of  giant  powder :  One  dollar  and  fifty  cents  per  pomid. 
Cost  of  quicksilver :  None  used. 

Cost  of  freight  from  San  Francisco :  One  hundi'ed  and  forty  dollars  per  ton. 
Cost  of  fuel :  Six  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freigltt,  erection,  &c.:  Twenty 
thousand  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Forty  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  One  dollar. 

Mines  from  which  this  is  reported  :  Freiberg,  Queen  City,  Ignacio,  Sacramento. 

Character  of  rock  at  those  mines  :  Sulphurets,  carbonates  of  lead,  and  argentiferous 
galena. 

Depth  of  mine :  Worked  from  tunnels. 
Maximum  mining  cost  per  ton  :  Five  dollars. 

Mines  from  which  this  is  reported  :  San  Benito,  Belmont,  St.  Lucas. 

Character  of  rock,  &c.:  Sulphurets,  carbonates,  tungstate  of  lead,  and  argentiferous 
galena. 

Depth  of  mine  :  worked  from  tunnels. 
Character  of  process  employed :  Smelting. 
Average  mining  cost,  per  ton :  Two  dollars  and  fifty  cents. 
Average  smelting  cost,  per  ton  :  Ten  dollars.  « 

Average  pulp-assay  of  ore  :  Two  hundred  dollars  per  ton. 
Average  yield  of  ore :  One  hundred  and  fifty  dollars  per  ton. 

liemarks. — This  district  has  been  very  imperfectly  prospected,  principally  by  Mexi- 
cans, until  this  summer,  when  others  commenced. 
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CHAPTER  III. 

MARIPOSA   COUNTY. 

The  principal  operations  carried  on  in  this  county  have  been  those  of 
the  Mariposa  company,  and  the  Oaks  and  Reese  mine,  both  of  which 
were  mentioned  in  my  last  report.  Concerning  the  former,  numerous 
official  reports  have  been  published  during  the  year,  the  company  hav- 
ing adopted  the  praiseworthy  policy  of  advertising  its  stockholders  and 
the  public  of  the  progress  of  its  operations  more  frequently  than  by 
annual  reports.  The  mines  worked  have  been  the  Josephine,  Pine  Tree, 
and  Mariposa.  Mr.  F.  Goodsell,  the  company's  engineer,  reports  under 
date  of  September  1,  1809 : 

The  amount  of  dead-work  doue  at  the  Mariposa  mine  has  exposed  a  larj^e  qiiautity 
of  ore,  and  there  is  sufiicieut  breadth  of  ore-ground  uncovered  in  the  various  shafts, 
drifts,  and  wings  to  furnish  a  supply  for  a  considerable  time.  About  four  hundred  tons 
are  already  mined,  and  with  the  present  number  of  miners  we  can  prosecute  the  neces- 
sary dead-work,  and  furnish  daily  all  the  ore  the  mill  can  pulverize.  The  ore  now 
being  taken  out  is  rich,  showing  free  coarse  gold  throughout.  The  limited  number  of 
miners  engaged  in  the  Josephine  mine  are  making  good  progress,  although  working 
at  many  different  points.  Stoping  in  the  rich  shoot  of  ore  recently  opened  east  of  the 
main  shaft,  and  driving  the  level  underneath,  progresses  rather  slowly,  owing  to  the 
great  breadth  of  vein.  Altogether,  the  mine  is  looking  well,  and  in  condition  to  furnish 
steadily  a  large  quantity  of  ore.  Most  of  the  ore  recently  stoped  in  this  mine  is  stoi'ed 
in  the  *west  shaft  for  further  use  ;  the  Pine  Tree  mine  at  present  furnishing  a  large 
portion  of  the  ore  that  is  sent  to  the  mills.  This  mine  is  looking  splendidly.  The  large 
number  of  men  now  employed  has  grea.tly  improved  its  appearance.  The  extension  of 
the  engine  drift  eastward  has  disclosed  the  well-known  "  Garden  shoot,"  so  rich  in  the 
upper  levels.  The  "  big  stope"  west  of  the  main  shaft  is  looking  better  than  ever,  and 
never  since  work  was  resumed  has  the  mine  generally  been  so  promising.  There  is  now 
open  and  proved  over  nine  hundred  feet  horizontal  length  of  ore-bearing  ground. 
With  the  present  force  of  miners  there  is  being  sent  to  the  mill  thirty  tons  of  ore  daily, 
and  at  the  same  time  carrying  forward  a  fair  amount  of  dead-work.  A  few  tons  of  ore 
have  been  sent  for  testing  to  the  Benton  mills,  from  the  shaft  of  the  "  Green's  Gulch  " 
mine,  where  there  is  a  large  quantity  of  ore  standing  in  sight.  Ore  from  this  source  is 
not  required  at  present,  as  we  have,  according  to  estimates — 

Tons. 

At  the  Benton  mills 1,  800 

Stored  in  Josephine  mine 300 

On  surface  at  Mariposa  mine 400 

Miscellaneous 1,00 

Aggregate '2, 600 


The  following  may  be  assumed  as  a  low  estimate  of  the  quantities  to  depend  upon, 
being  mostly  uncovered : 

Tons. 

Mariposa  mine 2,  500 

Josephine  mine 3,  .500 

Pine  Tree  mine 15,  000 

Aggregate 21, 000 

And  in  the  known  reserves : 

Tons. 

Mariposa  mine 6, 000 

Josephine  mine 9,  000 

Pine  Tree  mine 15,  000 

Aggregate 30,000 


This  estimate  does  not  include  ores  that  extend  beyond  points  that  have  been  tested 
by  the  lowest  drifts  and  the  various  shafts  and  winzes.  The  value  of  these  ores  can 
only  be  determined  by  further  working. 

*  See  diagrama  of  Josephine  and  Pine  Tree  in  my  last  report. 
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The  process  of  dry-crushing  and  amalgamatiou  with  Ryerson's  appa- 
ratus, described  in  my  last  report,  has  been  rejected,  after  trirtTupon  a 
larjie  scale.  The  nuichinery  gave  favorable  results  at  the  Little  Bear 
t'alley  uiill,  Avhere  I  saw  it  inoperation  in  18GS  ;  but  it  has  been  found 
in  many  respects  unsuiBed  to  extensive  operations.  It  was  always 
acknowiedged  to  be  more  expensive  than  the  ordinary  California  pro- 
cess. The  necessity  of  dry-crushing,  to  begin  with,  was  a  great  econom- 
ical disadvantage.  '  In  spite  of  the  claims  of  numerous  inventors,  I  have 
yet  to  see  a  dry-crushing  apparatus  that  will  accomplish  as  much  with 
the  same  power  as  a  good  stamp-battery,  crushing  wet.  The  items  of 
repairs,  danger  from  tire,  and  noxious  effects  of  quicksilver  fumes,  which 
could  not  be  calculated  from  working  results  in  a  small  mill,  have  been 
found  extremely  serious  in  larger  operations,  and  constitute  a  consider- 
able addition  to  the  acknowledged  costs  of  the  Eyerson  process.  It 
should  be  pointed  out  that  many  of  the  drawbacks  to  that  process  are 
of  such  a  character  that  they  are  not  ameliorated  by  a  decrease  in  the 
cost  of  labor ;  w^hile,  on  the  other  hand,  the  ordinary  stamp-mill  pro- 
cess is,  by  this  cause  and  by  constant  improvement  in  machinery,  grow- 
ing steadily  both  cheaper  and  more  effective.  Its  principal  deficiency, 
the  loss  of  sulphurets,  is  not  remedied  by  the  Eyersou  method  ;  and  the 
subsequent  treatment  of  this  material  by  concentration  and  chlorina- 
nation,  pan-amalgamation,  or  otherwise,  is  as  easy  in  one  case  as  in  the 
other.  The  experience  of  the  Oaks  and  Eeese  mine,  in  the  immediate 
neighborhood  of  the  Mariposa  estate,  where  improved  wet  amalgama- 
tion is  very  successfully  used,  led  to  a  comparative  test  in  November 
last,  at  the  Benton  mills,  between  the  wet  and  dry  methods,  the  conse- 
quence of  whicl),  I  am  informed,  was  the  rejection  of  the  latter. 

The  production  of  bullion  during  1809  was  considerably  hindered  by 
these  experiments  and  by  the  necessary  dead- work,  and  did  not,  so  far 
as  I  can  learn,  exceed  $i00,000.  The  company  began  the  year  1870  un- 
der better  auspices,  and  is  now  reported  to  be  producing  about  $1,000 
per  day,  with  constructions  in  i)rogress  that  will  largely  increase  the 
capacity  of  the  mills,  which  is  still  inadequate  to  the  production  of  the 
mines.  "  More  exact  statements  will  be  made  in  the  company's  annual 
report  in  March,  1870. 

The  Oaks  and  Eeese  mine,  under  the  skillful  management  of  Mr. 
Cassell,  has  continued  to  produce  bullion,  at  the  rate  as  reported, 
of  $30,000  monthly,  throughout  the  year. 

I  have  no  reports  of  other  important  operations  in  the  county. 


CHAPTEE  IV. 

TUOLUMNE    COUNTY. 

Mining  has  not  been  very  flourishing  in  this  county  during  the  last 
year.  The  following  letter  from  W.  G.  Heslep  furnishes  such  general 
remarks,  as  will  permit  a  clear  insight  into  the  circumstances  surround- 
ing mining  in  the  county  at  i)resent : 

Jamestown,  August  25,  1869. 
Deak  Sir  :  In  filling  up  yonr  blank  schedules  I  Lave  aimed  to  give  a  true  estimate  of 
the  facts  wished  for  in  the  schedules.  They  may  not  be  strictly  correct  iu  every  par- 
ticular, but  sufficiently  so  for  all  practical  purposes.  The  mining  interest  iu  this  county 
at  present  is  somewhat  depressed,  owing  to  various  causes  ;  many  of  the  owners  are 
men  without  capital  and  are  dependent  entirely  upon  the  yield  of  the  mines  to  meet 
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all  demands  for  exploring,  developing,  and  all  working  expenses.  Speculation  iu 
mining  property  the  last  few  years  has  had  a  depressing  influence.  Discoveries  in  other 
portions  of  the  country  have  taken  away  capital  and  population;  legitimate  mining 
has  been  to  some  extent  destroyed  by  unprincipled  specidators,  who  have  practiced 
the  vilest  frauds  upon  unsuspecting  parties,  selling  wortldess  mines  and  expending 
large  amounts  of  money  Avithout  the  least  prospect  of  reimbursement.  Three-fourths 
of  the  mills  in  the  county  are  lying  idle  at  present  owing  to  various  causes  ;  in  most 
cases,  however,  it  is  only  temporary.  I  have  no  data  to  give  me  an  idea  of  the  amount 
of  bullion  produced,  but  my  impression  is  that  it  is  not  over  one-half  of  what  it  has 
been  during  the  last  two  years. 

Hoping  that  the  lacrs  given  will  assist  you  some, 
I  remain,  yours,  truly, 

W.  G.  HESLEP. 

E.  W.  Eayjioxd,  Esq. 
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Estimate  of  costs  of  mining  and  reducing  ores  in  Tuolumne  County  district,  Tuolumne  County, 
California,  reported  by  W.  G.  Heslep,  July  I,  1869. 

Wages  of  first-class  miners :  Three  dollars  per  day. 

Wages  of  secoud-class  ruiuers :  Two  dollars  to  two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers :  Two  dollars ;  Chinese,  seven  to  nine  dollars  per  week. 
Cost  of  lumber:  Two  dollars  per  thousand. 

Cost  of  raining  timber :  Four  cents  per  running  measure,  twenty-five  dollars  per 
thousand. 

Cost  of  common  powder :  Three  dollars  and  fifty  cents  to  four  dollars  per  keg. 
Cost  of  giant  powder :  One  dollar  and  fifty  cents  per  pound. 
Cost  of  quicksilver :  Sixty  to  sixty-five  cents  per  pound. 

Cost  of  freight  from  San  Francisco :  one  and  a  quarter  to  two  cents  per  pound. 
Cost  of  fuel :  Five  dollars  per  cord ;  in  timber  region,  three  dollars. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Eight 
thousand  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fifteen  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore  :  One  dollar ;  two  dollars ;  four  dollars. 

Mines  from  which  this  is  reported :  Heslep,  Golden  Rule,  Gi'ifiin. 

Character  of  rock  at  those  mines :  Talc  and  chloritic  slate  and  quartz ;  slate  and 
quartz ;  quartz. 

Depth  of  mines :  One  hundred  and  sixty  feet ;  one  hundred  and  fifty  feet ;  four 
hundred  feet. 
Maximum  mining  cost  per  ton ;  Forty  dollars ;  six  dollars ;  six  dollars. 

Character  of  rock,  &c. :  Quartz,  containing  antimonial  sulphide. 
Minimum  reduction  cost :  Three  dollars  per  ton. 

Name  of  mill,  and  number  of  stamps :  Rawhide  Mill ;  twenty  stamps. 

Character  of  process  employed :  Battery  amalgamation  and  pans. 
Maximum  milling  cost :  Ten  dollars. 

Name  of  mill,  and  number  of  stamps :  Confidence  Mill ;  twenty  stamps. 

Character  of  process  employed :  Battery  amalgamation  and  pans. 
Average  mining  cost  per  ton :  Four  dollars. 
Average  milling  cost  per  ton :  Two  dollars. 
Average  yield  of  ore  :  Fifteen  dollars. 

Remarks. — A  water  mill  with  pans  and  ten  stamps  will  cost  $10,000.  Without  pans 
$8,000.  Steam  mill  with  pans  $12,000.  Without,  $10,000.  Some  of  the  above  is  esti- 
mated, but  as  near  the  facts  as  was  possible  to  ascertain  in  the  short  time  allowed  me. 

Eeturn  of  the  production  of  gold  and  silver  for  the  Golden  Rule  mine,  Tuolumne  County,  Cali- 
fornia, for  the  year  ending  July  1,  1869,  reported  by  Wm.  Bosworth. 

Mill,  Golden  Rule;  owner,  corporation;  location,  Tuolumne  County,  two  and  a  half 
miles  south  of  Jamestown ;  mine,  gold ;  number  of  tons  of  ore,  3,670 ;  average  yield, 
$6  05;  total  product,  $2,204  32;  time  of  running,  280  days;  average  number  of  stamps 
running,  15 ;  whole  number  of  stamps  iu  mill,  15 ;  power,  water. 

Remarks. — This  company  is  noted  for  having  paid  dividends  for  several  years  on  low 
grade  quartz. 

Estimate  of  the  costs  of  mining  and  reducing  ores  at  Golden  Rule  Mine,  TuolumnejOounty,  re- 
ported by  TV.  Bosworth,  president  of  the  comjiany,  July  1,  1869. 

Wages  of  first-class  miners:  Three  dollars  per  day. 

Wages  of  second-class  miners  :  Two  dollars  and  fifty  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber :  Twenty-five  dollars  per  thousand. 

Cost  of  mining  timber:  Nine  to  twelve  cents  per  running  foot. 

Cost  of  common  powder :  Three  dollars  per  keg. 

Cost  of  quicksilver :  Sixty-five  cents  per  pound. 

Cost  of  freight  from  Stockton :  One  and  one-eighth  cent  per  jiound. 

Cost  of  fuel :  Oak,  five  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c, :  Seven 
thousand  dollars— water  power. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fourteen  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore :  Three  dollars  and  fifty  cents. 
Mine  from  which  this  is  reported  :  Golden  Rule. 
Character  of  rock  at  that  mine  :  Slate  and  quartz. 
Depth  of  mine :  Two  hundred  and  ten  feet. 

Milling  cost :  From  one  dollar  and  fifty  cents  to  one  dollar  and  seventy-five  cents 
per  ton.     Amalgamation  in  battery. 

Character  of  process  employed :  Battery,  shaking  tables,  copper  plates,  and  arrastra. 

Average  yield  of  ore :  Six  dollars  and  five  cents  per  ton,  (from  the  secretary's  report 
for  twelve  months  ending  July  13,  1869.) 
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Exhibit  of  producing  mines  in  Blue  Gulch  district,  Tuolumne  County,  California,  on  July  1, 
1860,  reported  hy  Feter  Alusser. 


Name. 

Owner. 

Character. 

Course. 

Dip. 

Dimensions  of 
claims. 

Philadelphia  Co. 

Boston  Co 

New  York  Co  . . 

Lode 

Lodo 

N.E.  S.W.  .500... 
N.E.  S-W.-W^.-- 

E.  70° 

E.  about  70°. 
E 

2,200  feet. 

750  feet. 

Name. 

Country 
rock. 

Vein  matter. 

Ore. 

Average  value. 

Mills. 

Blue  Blate. 
Slate 

Banded  quartz 
and  slate. 

Banded  quartz. 

Banded  quartz. 
Banded  quartz 

$10  54  per  ton.. 

1  ten-stamp. 

1  Moor's  grinders. 
1  ten-stamp. 

Blue  slate. 



The  claims  are  on  the  mother  lode. 

Remarks. — The  Shawmut  and  Clio  mines  are  not  worked.  The  Eagle  has  been  worked  since  WCA  uniil  last 
fall,  when  an  excess  of  water  compelled  the  company  to  put  up  pumps,  also  making  repairs  on  the  mill.  This 
we  have  done,  and  will  work  the  miue  again  next  month.  We  put  up  thirty -foot  over&hot  water-wheel  for 
the  pump  at  miue.  We  also  retimbered  the  shaft.  Cannot  give  date  of  discovery  nor  organization  of  this 
district.  Population  small.  Chinese  camp  buys  placer  gold — $3,000  per  week.  Eagle  mine  work  three  chim- 
neys together,  three  hundred  feet  long.  Vein  matter,  twelve  feet  wide.  Pay  ore  from  two  to  six  feet  wide. 
Pay  on  foot  wall  banded  quartz  ;  between  pay  and  hanging  wall,  quartz  and  slate,  with  some  gold;  between 
pay  and  foot-wall,  soft  and  very  black  slate,  three  inches  to  two  feet  wide,  easily  removed  with  a  pick.  The 
$10  54  per  ton  is  the  average  of  ^,200  tons. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Blue  Gulch  district,  Tuolumne  County,  Cali- 
fornia, reported  by  Feter  Musscr,  July  1,  1S69. 

Wages  of  first-class  miners :  Three  dollars  per  day. 

Wages  of  second-class  miners :  Two  dollars  and  tifty  cents  per  day. 

Wages  of  snrface  laborers :  Two  dollars  and  lifty  cents  per  day. 

Cost  of  lumber:  Twenty-iive  dollars  i^er  thousand  feet. 

Cost  of  mining  timber  :  Ten  to  fifteen  cents  i)er  foot. 

Cost  of  common  powder:  Two  dollars  and  seventy -live  cents  per  keg. 

Cost  of  giant  powder :  One  dollar  and  twenty-live  cents  per  pound. 

Cost  of  quicksilver :  Sixty  to  seventy  cents  per  pound. 

Cost  of  freight  from  San  Francisco  now  :  Seven-eighths  fier  hundred-weight. 

Cost  of  fuel :  Wood,  four  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Eight 
thousand  to  nine  thousand  dollars,  (estimated.) 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fourteen  thousand  to  fifteen  thou- 
sand dollars. 

Minimum  mining  cost  per  ton  of  ore :  Five  dollars  and  fifty  cents  per  ton,  including 
hoisting  and  pumping. 

Mine  from  which  this  is  reported :  Eagle  Mine,  Blue  Gulch,  Tuolumne  County. 
Character  of  rock  at  that  mine:  Banded  quartz. 
Depth  of  miue  :  Three  hundred  and  seventy-five  feet. 

Maximum  milling  cost :  One  dollar  and  tv/enty-five  cents  per  ton. 

Nanfe  of  mill,  and  number  of  stamps :  Eagle  Mill,  ten  stamps,  free  water. 
Character  of  process  employed  :  Stamps  and  copper  plates. 

Average  yield  of  ore :  Ten  dollars  and  fifty-four  cents  per  ton. 

Femarks. — Power  at  mill,  free  water,  sufficient  to  drive  tifty  stamps.  At  mine,  hoist- 
ing, thirteen-horse  steam-power.  Pumps,  five-inch  plunger.  Power,  thirty  feet  over- 
shot Avater-wheel.     Capacity  of  wheel  one  liundred  inches  water. 

Our  sulphurets  pay,  by  chlorination,  $200  per  ton.  Quantity  two  per  cent.,  or  two 
tons  to  every  one  hundred  tons  of  ore. 

Exhibit  of  Tuolumne  Mountain  mine,  Tuolumne  County,  on  the  1st  day  of  July,  1869,  re- 
ported by  secretary  of  company 
Name,  Tuolumne  Mountain  ;  owner,  incorporated  ;  character,  vein  ;  course,  northeast 
to  southwest ;  dip,  30°  Avest ;  dimensions  of  claim,  1,650  feet ;  country  rock,  slate  and 
granite ;  vein  matter,  a  quartz  mixed  with  cap  rock,  decomposed  quartz,  and  slate ; 
ore,  a  gray  and  blue  quartz,  showing  free  gold,  and  a  large  quantity  of  sulphurets; 
average  value  per  ton,  |30 ;  mills,  one.  The  mill  is  very  poor  and  inefficient— light 
stamps ;  product  for  the  year  ending  July  1,  1869,  gross,  ,f 30,000 ;  net,  $18,000.  Not 
worked  steadily. 

Estimate  of  costs  of  mining  and  reducing  ores  at  Tuolumne  Mountain  Gold  and  Silver  Mining 
Company  mine,  Tuolumne  County,  California,  reported  by ,  July  1,  1869. 

Population  of  district :  Two  hundred. 

Wages  of  first-class  miners  :  Fifty  dollars  per  month  and  found. 
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Wages  of  secoDd-class  miners  :  None  cmi>loyed. 
Wages  of  surface  laborers :   None  employed. 
Cost  of  lumber :  Forty  dollars  per  thousand,  (whip-sawed.) 
Cost  of  mining  timber,  $40  per  thousand,  (whip-sawed.) 
Cost  of  common  powder :  San  Francisco  prices,  freight  added.   ' 
Cost  of  giant  powder :  San  Francisco  prices,  freight  added. 
Cost  of  quicksilver:  San  Francisco  prices,  freight  added. 

Cost  of  freight  from  Sonora :  Two  and  three  cenrs  per  pound,  (ten  miles  packing.) 
Cost  of  fuel :  Can  be  had  for  the  price  of  chopping,  $1  75  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  $10,000.    . 
Minimum  mining  and  milling  cost  per  ton  of  ore  :  Twelve  dollars. 
Mine  from  which  this  is  reported  :  Tuolumne  Mountain  Gold  aud  Silver  Mining 

Company. 
Character  of  rock  at  that  mine :  Gray  and  blue  quartz,  free  gold,  and  gold  sulphur- 

ets. 
Depth  of  mine  :  One  hundred  and  ninety  feet. 
Maximum  mining  and  milling  cost  per  ton  :  Fourteen  dollars. 
Number  of  stamps  in  mill :  Ten. 

Character  of  process  employed:  Wet,  common  battery. 
Average  yield  of  ore  :  Thirty  dollars  per  ton. 

Eemm-ls.— There  is  a  tuuuel  in  this  mine  of  four  hundred  feet  in  length,  striking  the 
ledge  at  the  depth  of  about  two  hundred  feet.  The  ten-stamp  mill,  the  stamps  being 
light,  crushes  only  from  four  to  live  tons  per  day.  Facilities  of  communication  are 
slight,  and  enhance  expenses  considerably. 


CHAPTER  Y. 
CALAVERAS  COUNTY. 

Although  this  county  has  no  great  results  to  boast  of  in  either  quartz 
or  placer  mining,  there  has  nevertheless  much  activity  prevailed  during 
the  year.  The  Mattison  has  had  its  shaft  deepened  to  three  hundred 
feet,  and  shows  a  more  solid  ledge  at  that  depth,  the  slaty  matter  hav- 
ing given  room  to  quartz.  A  Hogan  &  Water  furnace  has  been  erected 
at  this  mine  for  the  roasting  of  sulphurets.  The  shaft  of  the  Union 
mine  is  now  one  hundred  and  fifty  feet  deep,  and  the  vein  is  here  fifteen 
to  twenty  feet  thick,  and  all  pay-rock.  The  Bovee,  Stickles,  Lightner, 
Utica,  Dr.  Hill's,  aud  Angel's,  all  on  the  same  ledge  with  the  Union, 
have  not  been  producing  during  the  year,  although  most  of  them  were 
thought  of  very  highly  at  one  time. 

Barney  «&  Co.,  the  Hilaria  Company,  Lewis  Brothers,  Mr.  Gashwiler, 
Sheldouj  Folsom  &  Co.,  and  the  Petticoat  Company',  have  worked  in  a 
small  way  during  the  year,  and  some  of  them  have  made  satisfactory 
returns.  "  The  Lewis  Brothers  have  crushed  forty  tons  of  ore  from  their 
so-called  "little  vein,"  which  are  reported  as  giving  quite  astonishing- 
results.  About  one-half  of  the  ore  was  first-class,  the  balance  second- 
class  rock,  and  the  former  is  reported  as  having  yielded  $214  per  ton, 
while  even  the  second-class  is  said  to  have  gone  as  high  as  $40  per  ton. 
If  so,  this  ore  has  probably  been  well  sorted ;  but  even  at  that  such  a 
result  will  undoubtedly  lead  to  renewed  energy  and  activity  in  the 
mines  of  the  neighborhood. 

From  the  placer  mines  of  the  county  I  have  no  satisfactory  reports. 
In  the  neighborhood  of  Calaveras  Town  gravel-mining  has  been  carried 
on  in  a  small  way  by  Chinese  and  others,  and  about  $0,000  worth  of 
dust  was  sold  i)er  week  in  town  during  part  of  the  spring.  The  old 
Union  shaft  has  been  cleared  of  water  ami  much  gravel  of  high  grade 
was  taken  out ;  it  was  also  ascertained  that  a  great  portion  of  that  for- 
merly worked  will  pay  for  re-washing.  On  the  whole  the  claims  worked 
have  paid  only  moderately,  and  big  strikes  have  been  of  rare  occurrence. 

The  discovery  of  extensive  iron  ore  deposits,  five  miles  from  Calaveras, 
is  reported. 
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Estimate  of  costs  of  mining  and  reducing  ores  in  Lower  Calaveritas  mining  district,  Calaveras 
County,  California,  reported  by  J.  liathgeh,  July  1,  1869. 

Population  of  district :  About  twenty-five,  all  included. 
Wages  of  first-class  white  miners :  Fifty  dollars  and  board  per  mouth. 
Wages  of  second-class  white  miners:  Thirty-five  dollars  aud  board  per  mouth. 
Wages  of  surface  white  laborers :  Thirty  dollars  aud  board  per  mouth. 
Cost  of  lumber:  T\yenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  mining  timber :  Twenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  common  powder  :  Not  used. 
Cost  of  giant  powder :  Not  used. 
Cost  of  quicksilver:  Sixty-fiv^e  cents  per  pouud. 

Cost  of  freight  from  Stockton  to  San  Andreas  :  Fifty  to  seventy-five  cents  per  hundred 
pounds. 

Cost  of  ten-stamp  water  mill,  California  i)attern,  including  freight,  erectiou,  &c.: 
Four  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore  :  Two  dollars. 

Miue  from  which  this  is  reported  :  Union  mine. 

Character  of  rock  at  that  mine  :    Gold-bearing  quartz,  opal,  brittle,  no  suliihurets 

Depth  of  mine  :  One  hundred  and  fifty  feet. 
Maximum  luiniug  cost  per  ton  :  Two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported  :  Union  miue. 

Character  of  rock,  &c. :  Gold-bearing  quartz. 
Minimum  reduction  cost :  Fifty  cents  per  ton. 

Name  of  mill,  and  number  of  stamps  :  Uuiou  Mill ;  ten  stamps,  fi-ee  wat(^r. 

Character  of  process  employed :  Wet  stamp  crushing,  amalgamating  in  battery. 
Maxinuim  milliug  cost :  Fifty  cents  i)er  ton. 
Average  mining  cost  per  tou :  Two  dollars  and  fifty  cents. 
Average  milling  cost  per  ton  :  Fifty  cents. 
Average  pulp-assay  of  ore :  Irregular,  gold  coarse  iu  places. 
Average  yield  of  ore  :  Fifteen  dollars  per  ton. 
Eennarlcs. — The  quartz  lode  varies  iu  width;  five  feet  is  about  an  average. 

List  of  mills  in  San  Andreas  and  Lower  Calaveritas  mining  district,  Calaveras  County,  or, 
July  1,  1869,  reported  by  John  Itatligcb. 

Name  of  mill  Uuiou  Mill ;  owners,  Union  Gold  Mining  Company ;  location,  Lowei 

Calaveritas;  kind  of  power,  water;   horse  power  of  eugiue, ;  number  of  stamps, 

ten;  Aveight  of  stamp,  five  hundred  pounds  ;  number  of  drops  per  minute,  sixty;  height 
of  drop,  eight  to  ten  inches  ;  diameter  of  die,  eix  inches ;  diameter  of  shoe,  seven 
inches;  cost  of  mill,  .$4,000;  crushing  capacity  per  day,  eij^ht  to  ten  tons;  size  of  screen, 
one  by  four  feet ;  height  of  screen  above  die,  three  to  five  inches ;  cost  of  treatment,  per 
ton,  thirty-seven  aud  a  half  cents  for  wages,  and  twelve  and  a  half  ceuts  for  wear  aud 
tear,  &c. 

Beport  on  West  Point  mining  district,  by  Ira  H.  Reed. 

Population  of  district,  five  hundred. 

Number  of  quartz  mills,  five,  viz :  Oue  battery  mill  of  eight  stamps,  known  as  the  Saca 
rierramill;  one  of  five  stamps,  known  as  Sterling  mill;  one  arrastra  mill  with  two 
arrastras,  known  as  the  Carlton  mill ;  oue  ditto,  known  as  Schmidt's  mill ;  aud  oue  ditto, 
known  as  the  Morris  mill. 

These  mills  are  all  run  at  present  on  custom  rock,  with  the  exception  of  the  Saca 
rierra,  which,  with  the  mine,  was  lately  sold  to  Gawne  and  Frank,  who  are  now  ruu- 
uiug  the  mill  on  rock  from  the  mine. 

The  Sterling  mill  is  not  doing  much,  uor  has  it  been  doing  much  the  past  year. 

Schmidt's  mill,  with  two  arrastras,  has  crushed  260  tons  up  to  date  during  the  past 
year,  averaging  $50  per  ton. 

Carltou's  mill  has,  probably,  crushed  100  tons  for  the  same  time,  averaging  i|^0  per  ton. 

Cannot  say  correctly  what  the  Morris  mill  has  done  for  the  past  year,  but,  perhaps, 
has  not  crushed  over  50  tons  of  %'ZO  ore. 

These  arrastra  mills  seem  to  have  the  preference  among  miners  here  as  saving  more 
gold  thau  the  batteries,  though  they  run  at  higher  cost  aud  employ  a  slower  process. 
Arrastras  are  twelve  feet  in  diameter,  and  driven  by  spur  wheels  on  each  end  of  the 
water-wheel  shaft.  They  grind  two  charges  of  four  cargoes  each  (a  cargo  being  300 
pounds)  per  twenty-four  hours,  a  primitive  battery  of  two  or  three  stamps  beiug  used 
to  crush  or  break  the  rock  small  enough  for  the  arrastras  before  charging  them.  After 
the  arrastras  have  run  about  four  hours  quicksilver  is  added  to  the  pulp. 

Much  of  our  rock  goes  out  of  the  district,  viz.,  to  Harris's  mill,  (a  five-stamp  battery,) 
in  Sandy  Gulch,  to  be  crushed.  Probably  200  tons,  averaging  .$25  per  ton,  have  been 
crushed  there  during  the  past  year  from  here. 

All  our  mills  are  driven  by  water-power,  aud  have  overshot  wheels.  The  charge  for 
grinding  rock  is  $5  per  ton  in  a  battery  mill,  and  $6  66  iu  au  arrastra.  Cost  of  hauling 
averages  about  ^1  50  per  tou. 
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Tlu'  coimtry  rock  is  ^jranito,  and  1)lastiiijjj  Qvonnd  is  foiuifl  soinotimcs  from  the  sur- 
face  and  soiiictiuie.s  connnenciiig  as  low  as  150  feet  in  depth.  Generally  the  cost  of 
extracting  the  ore  from  hard  "jroiind  is  so  nincli  that  claims  will  not  pay.  The  ledges 
are  small  and  irregular,  pay  cliimneys  or  bunches  occnr  in  groups,  and  when  down  to 
Iiard  ground  the  gold  is  of  i)oorer  quality,  and  more  difficult  to  amalgamate.  A  general 
theory  exists  that  ))v  going  down  in  some  of  these  localities,  where  many  paying  bunches 
have  been  met,  that  .t  main  mother  ledge  will  be  found ;  but  as  yet  no  etfort  has  been  made 
to  prove  the  correctness  of  this  tlieory,  about  1(30  feet  being  the  greatest  depth  reached. 

Cost  of  labor,  $3  per  day,  (first-class;)  second-class,  (Chinese,)  $1  50  per  day.  Cost 
of  lumber,  IJISo  ])ev  thousand. 


CHAPTER  VI. 
AMADOR    COUNTY. 

This  county,  though  the  smallest  in  the  State,  lias  kept  up  its  reputa- 
tion as  one  of  the  most  successful  quartz  mining  counties.  Not  alone 
have  the  mines,  already  well  known  by  their  almost  unexampled  yield 
of  gold  during  the  past,  maintained  their  production,  but  also  com- 
paratively new,  or  at  least  almost  unknown,  mines,  have  contributed  to 
swell  the  aggregate  product  of  the  year.  Among  the  latter  may  be 
named  the  Summit  mine,  on  Sutter  Creek ;  the  Lincoln  mine,  one  and  a 
half  mile  north  of  the  celebrated  Hay  ward;  and  the  Towbridge  mine, 
in  the  edge  of  Jackson.  The  Lincoln  mine  has  erected  new  and  com- 
plete hoisting  works,  and  the  Summit  mine  has  struck  very  rich  ores  in 
their  lowest  (four  hundred  feet)  level.  The  new  chlorination  works  on 
Sutter  Creek  are  iu  successful  operation. 

The  Hayward  or  Amador  mine  (claim  1,850  feet  long)  has  struck  very 
rich  ores  and  opened  up  large  reserves  in  the  lowest  levels  during  the 
latter  part  of  1868 ;  it  is  now  1,350  feet  deep.  In  some  of  the  upper 
levels  important  discoveries  of  valuable  ore  have  also  been  made.  The 
Badger  shaft  has  been  sunk  over  four  hundred  feet  since  last  year,  so  that 
it  is  now  one  hundred  and  fifty  feet  deeper  than  the  lowest' level  in  the 
mine  a  year  ago.    It  has  passed  through  a  new  and  very  rich  body  of  ore. 

The  following  statements  of  receipts,  disbursements,  cost  of  mining  and 
milling,  &c.,  for  the  year  1869,  are  taken  from  the  report  of  the  company: 

r.ECKIPTS. 

Cash  on  hand  December  31,1868 $11,681  59 

Bullion 656,3:26  70 

Sundries 3d,  072  28 

706,080  66 

DISBURSEMENTS. 

Mine  account $160, 447  78 

Construction  account J 25,  885  74 

Eureka  Mill 35,161  22 

New  Mill 32,  366  57 

Salary  account 11,922  50 

Dividends  13,  at  $8  per  share 384,  800  GO 

Sundry  accounts 52,  356  27 

Cash  on  hand 2, 140  58 

y  706, 080  66 

The  total  assets  are  stated  at  $160,494  72.  The  ore  to  produce  the 
above  amount  of  bullion  aggregated  32,510  tons,  yielding,  therefore, 
820  19  per  ton.  Cost  of  mining  32,510  tons,  $4  86^;  milling,  $1  97^; 
total,  $6  833  per  ton. 

From  the  Keystone  I  have  not  been  able  to  obtain  full  returns.  Its 
approximate  yield,  however,  throughout  the  year,  has  been  about  |25,000 
gross  and  $15,000  net  per  month. 
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Estimate  of  costs  of  minbiri  and  reducing  ores  in  Suiter  Creek  district,  Amador  County,  Cali- 
fornia, reported  by  E.  W.  Hatch,  July  1, 1889. 
Population  of  district :  Twelve  hundred. 
Wages  of  first-class  miners  :  Three  dollars  per  day. 

Wages  of  second-class  miners:  Two  dollars  sixty-two  and  a  half  cents  per  day. 
Wages  of  surface  laborers  :  Two  dollars  and  twenty-five  cents  per  day. 
Cost  of  lumber  :  Twenty-eight  dollars  per  thousand  feet. 
Cost  of  mining  timber  :  Four  dollars,  average. 

Cost  of  common  powder  :  Two  dollars  and  seventy-five  cents  per  keg  of  2.5  pounds. 
Cost  of  giant  powder  :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver  :  Sixty-five  cents  per  pound. 
Cost  of  freight  from  San  Francisco  :  Twenty  dollars  per  ton. 
Cost  of  fuel :  Five  dollars  and  fifty  cents  per  cord. 
Minimum  miuing  cost  per  ton  of  ore  :  Four  dollars. 

Mine  from  which  this  is  reported  :  Amador. 

Character  of  rock  at  that  mine,  main  veiu  :  Eluish  ribbon  rock. 

Depth  of  mine  :  Thirteen  hundred  and  fifty  feet. 
Maximum  mining  cost  per  ton  :  Five  dollars  and  twenty-five  cents. 

Mine  from  which  this  is  reported:  Amador. 
Character  of  process  employed :  Wet  crushing. 
Average  mining  cost  jier  ton  :  Four  dollars  and  sixty-seven  cents. 
Average  milling  cost  per  ton  :  Two  dollars  and  fifteen  cents. 
Average  pulp-assay  of  ore:  Tsventy-seven  dollars  and  thirty-eight  cents. 
Average  yield  of  ore  :  Twenty  dollars  and  thirty-four  cents. 

Remarks. — The  average  yield  of  ore  from  the  mine  for  the  year  1869,  will  be  3,000  tons 
per  month. 

List  of  mining  claims  in  Foster  mining  district,  Amador  County,  California,  on  July  1,  1869, 

reported  by  John  Nichols. 
Name,  Marklee  Mine ;  owner,  Hanson  Marklee ;  character,  vein  ;   course,  northwest 
and  southeast ;    dip,  northeast ;    dimensions  of  claim,  twelve  hundred  feet ;    country 
rock,  slate  ;    veiu  matter,  quartz  and  spar  ;    ore,  gold-bearing  quartz ;  value  per  ton, 
thirty  dollars  to  sixtj'  dollars,  by  mill  prices. 

List  of  mills  in  Foster  mining  district,  Amador  County,  California,  on  July  1, 1869,  reported  by 

J.  Marklee. 

Name  of  mill,  Tj-nau  Mill;  owner,  J.  Foster;  location.  Dry  Creek;  kind  of  power, 
steam;  horse-power  of  engine,  twelve;  number  of  stamps,  twelve;  weight  of  stamp, 
four  hundred  pounds;  number  of  drops  i)er  minute,  seventy-five;  height  of  drop,  ten 
inches ;  diameter  of  die,  eight  inches  ;  diameter  of  shoe,  eight  inches ;  cost  of  mill, 
)|3,000 ;  crushing  capacity  per  day,  eight  tons ;  size  of  screen,  thirty-two  by  nine  inches ; 
height  of  screen  above  die,  twelve  inches  ;  amount  of  wood  consumed  per  day,  one  and 
one-fourth  cord ;  cost  of  treatment  per  ton,  three  dollai's. 

liemarks. — The  owners  of  this  mine  (Marklee  mine)  are  sufl^eriug  very  much  for  the 
want  of  a  better  mill  or  process  for  reducing  the  ore  ;  a  great  deal  of  the  gold  is  con- 
tained in  a  sulphuret,  and  the  process  we  have  saves  only  the  free  gold. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Foster  district,  Amador  County,  California, 
reported  by  J.  Marklee,  July  1,  1869. 
Population  of  district :    Thirty  persons. 

Wages  of  first-class  miners  :  Sixty  dollars  per  mouth,  with  board. 
Wages  of  second-class  miners  :  Fifty  dollars  per  month,  with  board. 
Wages  of  surface  laborers:  Forty  dollars  per  mouth,  with  board. 
Cost  of  lumber:  Sixteen  dollars  per  thousand. 

Cost  of  mining  timber  :  Two  dollars  per  hundred  feet,  running  measure. 
Cost  of  common  powder :  Five  dollars  per  keg,  eastern  powder. 
Cost  of  quicksilver:  Seventy-five  ceuts  per  pound. 
Cost  of  fuel:  Two  dollars  and  fifty  cents  per  cord. 
Mine  from  which  this  is  reported :  Marklee  mine. 
Character  of  rock  at  that  mine  :  Fine-grained  ribbon  quartz. 
Depth  of  mine  :  One  hundred  feet. 
Maximum  mining  cost  per  ton  :  Six  dollars.  ' 

Mininmm  reduction  cost :  Three  dollars. 

Name  of  mill,  and  number  of  stamps  :  Tynan  mill,  twelve  stamps. 
Character  of  process  employed :  Simple  stamping,  and  amalgamating  in  battery  on 
copper  plates. 

Average  pulp-assay  of  ore :  Sixty  dollars  per  ton. 
Average  yield  of  ore :  Tiurty  dollars  per  ton. 

Iiema)-ks. — Tiiis  mine  was  discovered  and  located  October  12, 1868.  We  use  for  hoisting 
rock  from  the  mine,  horse-power.  Names  of  the  owners  of  mine,  J.  Marklee,  J.  Nichols, 
William  Hanson. 
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CHAPTER  VII. 

ELDORADO    COUNTY. 

This  conuty,  the  tirst  in  which  gohl  was  discovered  in  California,  and 
which  has  yielded  very  lar^e  returns  in  the  earlier  periods  of  gold-niiuing, 
has  very  little  successful  niininij;:  to  boast  of  durin,ii'  the  last  year.  The 
rich  bars  along  the  several  forks  of  the  American  Uiver  have  ceased  to 
pay,und  few  quartz  mines  have  produced  satisfactory  results.  The  only 
exceptions  are  perhaps  the  Paciiic  mine,  near  Placerville,  the  owners  of 
which  have  found  it  profitable  to  add  another  battery  to  their  mill;  the 
Crystal,  which  has  produced  from  sixty  to  eighty  ounces  per  week,  ex- 
tracted by  an  eight-stamp  mill ;  the  Stillsvagoa,  which  has  kept  its  five- 
stamp  mill  busy  most  of  the  time  ;  and  the  Independence,  at  Browns- 
ville, the  ore  from  which  pays  from  twenty-live  to  forty  dollars  per  ton 
in  free  gold.  The  sulphurets  from  this  mine  assay  over  one  huntfred 
dollars  per  ton. 

In  this  county,  near  Smith's  Flat,  is  situated  the  Silicon  mine,  a  mine 
which  furnishes  large  quantities  of  an  infusorial  earth.  This  material 
Ls  used  extensively,  under  the  name  of  electro  silicon,  for  the  polishing 
of  all  kinds  of  metals,  and  also  for  the  manufacture  of  dynamite. 

The  annexed  are  the  only  tabular  returns  received  from  Eldorado 
County  : 
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Estimate  of  costs  of  mining  and  redncinf/  ores  in  Placei-^ville  district,  El  Dorado  County,  Cali^ 
fornia,  reported  by  John  F.  Pinkham,  July  1,  1869. 

Population  of  district :  About  five  thousand. 

Wages  of  tirst-class  miners:  Three  doHars  to  throe  dolhirs  and  fifty  cents  per  day. 
Wages  of  second-class  miners :  Two  dollars  to  two  dollars  and  tifty  cents  per  day. 
AVages  of  surface  laborers:  Two  dollars  per  day. 
Cost  of  lumber:  Twenty  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Eight  dollars  per  cord. 
Cost  of  common  powder :  Three  dollars  per  keg. 
Cost  of  giant  powder:  Sixty-two  and  a  half  cents  per  pound. 
Cost  of  quicksilver:  Sixty-seven  cents  per  pound,  by  flask. 

Cost  of  freight :   From  Shingle  Springs,  twenty-live  cents  per  hundred;  from  Sacra- 
mento, eight  dollars  per  ton. 

Cost  of  fuel :  Four-foot  wood,  five  dollars  to  six  dollars  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  From  five 
thousand  to  twenty  thousand  dollars. 

Cost  of  twenty-stamj)  mill,  freight,  erection,  &c. :  From  ten  thousand  to  thirty  thou- 
sand dollars. 
Minimum  mining  cost  per  ton  of  ore  :  Two  dollars. 

Mine  from  which  this  is  reported :  Crystal. 

Character  of  rock  at  that  mine :  White  quartz. 
Maximum  mining  cost  per  ton  :  Three  dollars. 

Mine  from  Avhieh  this  is  reported:  Epley,  water  power;  steam,  four  dollars. 

Character  of  rock,  &c. :  White  quartz,  Avith  sulphurets. 

Depth  of  mine  :  Two  hundred  and  eighty  feet. 

Character  of  process  employed  :  Sluices,  with  quicksilver. 


CHAPTEE  yill. 

PLACER    COUNTY. 

Altbongb  mining  during  the  last  year  can  neither  in  activity  nor  in 
prosperity  be  compared  to  that  of  former  times,  it  must  nevertheless 
be  conceded  that  hydraulic  mining  at  least  has  been  quite  lively,  espec- 
ially in  the  neighborhood  of  Forest  Hill. 

Quartz  mining  has  been  followed  in  a  number  of  claims,  but  none  can 
be  called  a  success  so  far  except  th(i  Eising  Sun  miue. 

I  should  perhaps  mention  here  the  discovery  of  very  extensive  iron- 
ore  deposits  six  miles  from  Auburn.  The  claim  belongs  to  Brown  & 
Co.,  and  the  ore  shipped  so  far  to  the  Pacitic  rolling  mills  of  San  Fran- 
cisco has  given  very  satisfactory  results,  as  it  is  very  rich  and  pure. 
The  shipping  is  done  by  way  of  Clipper  Gap,  Central  Pacitic  railroad, 
and  the  nearness  of  this  station  gives  the  deposit  great  advantages  ot' 
transportation  over  all  the  other  iron-ore  mines  in  California. 

The  following  tables  include  fuller  reports  from  the  placer  mines 
than  I  have  been  able  to  procure  from  any  other  county : 
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Estimaic  of  costs  of  mining  and  reducing  ores  in  Colfax  district,  Placer  County,  California, 
reported  by  E.  Roaewarn,  July  1, 186t). 

Wages  of  first-class  miners :  Three  dollars  per  day. 
Wages  of  surface  laborers:  Two  dollars  and  fifty  conts  i>er  day. 
Cost,  of  lumber:  Eighteen  dollars  per  thousand  feet. 
Cost  of  milling  timber  :  Fourteen  dollars  per  thousand  feot. 
Cost  of  common  powder :  Two  dollars  and  fifty  cents  per  keg. 
Cost  of  quicksilver:  Sixty-five  cents  per  jjouiid. 

Cost  of  freight  from  Sacraiucnto:  Five  dollars  and  fifty  cents  per  ton. 
Cost  of  fuel :  Three  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &a. :  Three 
thousand  five  hundred  dollars. 

Minimnin  mining  cost  per  ton  of  ore :  Five  dollars. 

Mine  from  which  this  is  reported:  Live  Oak. 

Character  of  rock  at  that  mine :  Blue  qnartz. 

Depth  of  mine:  Tunnel,  back  end,  one  hundred  and  twenty-five  feet. 
Maximum  mining  cost  per  ton, .  • 

Mine  from  which  this  is  reported :  Rising  Sun. 

Character  of  rock,  «fcc. :  Blue  qnartz. 

Depth  of  mine :  Two  hundred  and  thirty  feet. 

Name  of  mill,  and  number  of  stamps:  Rising  Sun. 

Character  of  process  employed  :  Blankets  and  pan. 
Average  mining  cost  per  ton :  Ten  dollars. 
Average  milling  cost  per  ton :  Three  dollars. 
Average  yield  of  ore :  About  twenty-five  dollars. 

Bernards. — In  this  district  there  are  numerous  locations  on  promising  veins;  but, 
with  the  exception  of  Rising  Sun  and  Live  Oak,  none  can  bo  characterized  as  "  live" 
claims. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Forest  Hill  district.  Placer  County,  Califor- 
nia, reported  hy  Charles  Fett,  July  1,  18G9. 

Population  of  district :  About  one  thousand. 

Wages  of  first-class  miners :  Fonr  dollars  per  day. 

Wages  of  second-class  miners :  Three  dollars  per  day. 

Cost  of  lumber :  Eighteen  to  twenty  dollars  per  thousand,  including  delivery. 

Cost  of  mining  timber:  Ten  dollars  per  thousand  for  hewn  timber,  and  three  to  foui 
cents  per  running  foot  for  split. 

Cost  of  common  powder  :  Three  to  four  dollars  per  keg. 

Cost  of  giant  powder:  One  dollar  and  seventy-five  cents  per  pound. 

Cost  of  quicksilver:   Sixty  to  seventy-five  cents  per  pound. 

Cost  of  freight  from  Sacramento:  One  dollar  per  hundred-weight. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thousand  dollars,  and  seventeen  thousand  dollars  for  twenty-stamp  mill.  A  large 
portion  of  these  two  sums  is  for  the  digging  of  the  foundation. 

Minimum  mining  cost  per  ton :  Cement  and  gravel,  one  to  three  dollars. 

Name  of  mill,  and  numl>er  of  stamps:  Paragon,  (gravel  mill.) 

Character  of  process  employed  :  Common  table  only. 

Average  mining  cost  per  ton :  One  dollar  and  fifty  cents. 

Average  milling  cost  per  ton  :  Fifty  cents. 

Memarks. — The  Paragon  mill  is  the  only  one  in  operation. 
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Exhibit  of  producinj  mines  in  Forest  Hill  mining  district,    Placer   Count;/,    California,   on 
July  1,  1833,  reported  iij  Charles  Fett,  Forest  Hill. 


Name. 


Gardon  Tunnel 

Roii2.h  and  Keady 

Jenny  Lind 

New  Jersey 

Boston ". 

Billv's 

Tigbr 

Mountain 

Uncle  Sam 

Oro  Claim '. 

Parason,  (in  Bath  near  Forest 
Hill.) 


Owners. 


Vr.  H.  Crais  and  H.  Goebel 

J.  Crurapt^on 

Dierck.  May  &  Co 

G.  W.  Ileaiiier 

Boston  Company 

Billy's  Company  

n.  iluber  and  A.  Pond 

Mountain  Company 

United  States  Company 

Oro  Company 

Wheeler  &,  Breeoe 


Character. 


Gravel 

Gravel 

Gravel 

Gravel 

Gravel 

Gravel 

Hydraulic 

Gravel  and  cement 
Gravel  and  cement 

Hydraulic 

Gravel 


o  b» 


$2,  000 
1,000 
4,000 
6,000 
3,000 
4,000 

2,oon 

40,000 
4,000 
5,000 

7(),  000 


Remarks. — The  five  flrst-named  claims  have,  within  the  last  year,  been  engaged  in  prospecting  most 
of  the  time.  Several  other  claims  added  within  this  district  will  make  the  total  product  full  |200,0CO  or 
over.  This  district  has  very  extensive  deposits  yet,  but  as  the  opening  thereof  ia  expensive,  progress 
is  rather  slow  without  the  additional  help  of  capital. 


List  of  mills  in  Forest  Hill  mining   district.  Placer  County,  California,  on  July  1,  1869, 

reported  by  Charles  Fett. 


Name  of  mill. 

Owners. 

> 

Location. 
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Paragon 

^Yheeler  &  Breece . . . 
Mountain  Company 

G.  "VV.  Reamer 

Oro  Company 

Big  Spring  Company 
GoJdard  &,  Co 

Sears    and  General 
McDowell. 

I5ath 

Forest  Hill.... 
Fore.st  Hill.... 

Forest  Hill 

Forest  Hill.... 
Yorkville  near 

Forest  Hill. 
Broushy    near 

Forest  HilL 
Bath 

steam 
Steam 
Steam 
Steam 
Steam 
Water 

Water 

Steam 
Water 

coo 

050 
COO 
600 
650 

Inch. 

m 

$18,  000 
13,  000 
19, 000 
17,  00 ) 

12,  000 
6,  000 

6,000 

13,  000 
4,000 

Tons. 
80 

Cords. 
2 

Hope 

Oro 

Big  Spring... 

Rouo'h  Gold 

Golden  Gate  Comp'y 

Bath  . 

liemnrk-n. — These  mills  have  been  bnilt  mostly  under  the  influence  of  the  fii.st  excitement,  so  common 
with  CaHforniaus.  They  were  bound  to  have' "a  mill  bcforr  they  knew  they  had  a  mine.  Their  funds 
have  tlui.s  been  expensled,  and  now  they  have  nothing  irt't  to  prospect  with.  All  tliese  mills  are  of  first 
quality  and  well  put  up,  but  lie  idle,  except  the  Paragon. 

General  remarks. — This  miiiiug  district  lias  very  extensive  deposits  of 
gold-beariiig  gravel,  and  will  produce  far  more  gold  in  the  future  than  it 
has  done.  The  tuuuel  claims  have  been  mostly  worked  out  in  the  front 
channel,  and  some  of  them  have  paid  very  rich.  But  the  back  channel 
is  almost  nndisturbeil,  the  Mountain  CoinpanjM^eing  the  only  one  at 
work  therein.  The  opening  of  this  back  channel,  as  well  as  that  of  many 
other  promising  mines,  is  connected  with  very  heavy  expenses,  and  the 
owners  are  poor.  Capitalists  from  San  Francisco  have  been  looking 
about  here  now  and  then,  but  little  has  been  done  by  them.  Quartz 
mining  is  but  little  followed,  although  there  are  numerous  ledges,  the 
croppings  of  which  bear  free  gold.  Bo  ledge  has  been  prospected  more 
than  80  feet  in  depth.  Mr.  Fett  has  done  some  ]n'OspectJng  on  a  quartz 
ledge,  and  expects  to  strike  the  ledge  shortly,  by  tunnel,  at  a  depth  of 
about  350  feet. 
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List  of  mining  claims  in  Gold  Bun  and  Dutch  Flat   mining  diMricts,  Placer  County,  Cali- 
fornia, on  July  1,  1869,  reportexl  by  E.  L.  Bradley. 


Name. 

Owuer. 

Character. 

Gross 

expenses. 

Net  profits. 

Gross 
receipts. 

Home  Ticket.. 
Deep  Shaft .... 

Bradley,  Gardner  &  Slocum 

Gravel,  Hydraulic  . . 
Gravel,  Hydraulic  . . 

$2,  385  42 
6, 130  59 

e2,  088  98 
140  96 

$4,  474  40 
6,271  58 

Eemarls. — Home  Ticket,  Gold  Run  di.strict,  42  days'  run  (water,  300  inches  per  day)  during  the 
past  mining  season.  Deep  Shaft,  Dutch  Flat  district,  very  hard  cement  gravel ;  use  powder  for  blast- 
ing ;  work.s  well  run  ;  water  85  days,  350  inches  per  day.  Laige  boulders,  claim  hard  to  work ;  will  last 
six  or  eight  years. 

The  following  letter  to  my  agent  in  San  Francisco  giv^es  a  fair  insight 
into  the  difficulties  connected  with  the  collection  of  statistical  informa- 
tion on  placer  mines  : 

Gor.D  Run,  August  20,  1839. 

Dear  Sir  :  Your  letter,  with  inclosed  Llaulcs,  duly  received. 

I  had  intended  to  try  and  comply  with  your  request  to  fill  them  out,  and  requested 
several  of  the  claim-owners  here  to  furnish  me  Avith  the  figure,s  in  regard  to  their  busi- 
ness. They  do  not  appear  to  be  willing  to  do  so,  saying  that  they  do  not  care  to  let 
the  public  know  their  business. 

All  I  can  do  is  to  give  you  an  estimate  of  the  gross  yield  of  the  mines,  and  probably 
a  near  estimate  of  expense.     If  you  desire  such  information  I  will  give  it. 

Yours,  &c.,  H.  H.  BROWN. 

W.  A.  Skidmore,  Esq. 


CHAPTER  IX. 


•    NEVADA    COUNTY. 

This  county  still  takes  the  lead  in  mining,  and  has  produced  largely 
again  during  the  last  year.  Its  superiority  is  due  as  well  to  the  perma- 
nent and  more  productive  character  of  its  mines  as  to  the  energy,  thrift, 
and  good  management  of  its  inhabitants. 

Owing  to  a  strike  of  the  miners  at  (xrass  Valley  and  Nevada  early  in 
the  season,  the  product  of  the  quartz  mines  has  been  somewhat  reduced, 
and  the  scarcity  of  water  has  greatly  curtailed  the  yield  of  the  cement 
and  hydraulic  mines.  The  low  stage  of  water  has,  however,  greatly 
helped  the  operations  in  the  river-bed  washings,  and  many  miners  have 
done  well  in  this  branch. 

At  Grass  Valley  nearly  all  the  leading  claims  have  continued  their  oper- 
ations successfully,  and  some  of  those  formerly  suspended  have  been  re- 
opened. The  most  successful  new  claim  is  the  Idaho,  an  extension  of  the 
Eureka  to  the  east. 

The  following  description  of  this  important  mine  is  from  the  pen  of 
Mr.  W.  A.  Skidmore,  of  San  Francisco  : 

The  Idaho  has  but  recently  assumed  a  place  among  our  leading  mines,  and  deserves 
more  than  a  passing  notice. 

The  Idaho  mine  is  a  location  of  3,100  feet  immediately  east  of  and  adjoining  the  Eureka 
company's  grouud,  being  the  east  extension  of  that  fomous  ledge,  an  d  presenting  the  same 
characteristics  in  width,  formation,  and  character  of  the  quartz.  The  course  of  the  ledge 
is  northeast  and  southwest,  with  a  dip  to  the  south  of  70'^.  The  location  was  made 
in  1883,  and  the  next  year  a  iirospecting-shaft  was  sunk  a  distance  of  sixty  or  sev- 
enty feet,  which  demonstrated  the  identity  of  the  ledge  as  the  extension  of  the  Eureka. 
This  shaft  was  then  abandoned,  but  will  soon  be  connected  by  raising  from  the  first 
level  with  the  present  workings  of  the  mine,  thereby  securing  perfect  ventilation  in 
all  the  levels  by  means  of  the  ore  chutes.  The  present  working-shaft,  three  hundred 
feet  east  of  the  westerly  line  of  the  company's  grouud,  was  sunk  to  a  vertical  depth  of 
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one  hundred  and  fifty  feet  in  18G5,  when  the  lodge  was  struck,  and  operations  sus- 
pended for  a  year  or  more  ;  during  this  time  the  property  passed  into  stronger  hands, 
and  work  was  resumed  by  following  the  c(>ur.s(>  of  tlio  ledge  to  a  depth  of  three  hun- 
dred feet,  and  opening  levels  ut  one  hundred,  two  hundred,  and  three  hundred  feet. 
The  mine  was  l)y  this  means  thoroughly  opened  when  the  mill  was  erected  in  the  fall 
of  1838.  During  the  present  year  the  shaft  has  been  continued  to  a  depth  of  five  hun- 
dred feet,  and  another  level  opened  at  ft)ur  hundred  feet.  The  company  are  now  ex- 
tracting ore  from  their  west  ground,  lying  between  the  shaft  and  the  Eureka  line,  a 
distance  of  little  more  than  three  hundred  feet.  The  length  of  their  drifts  is  as  follows : 
13()-foot  level,  125  feet  west  of  shaft ;  200-fo()t  level,  300  feet ;  300-foot  level,  303  feet ;  400- 
foot  level,  275  feet.  These  various  levels  have  been  connected  with  wings  or  ore  chutes, 
and  stoping  is  now  in  progress,  the  thorough  opening  of  the  mine  giving  almost  un- 
limited facilities  for  the  extraction  of  the  quartz.  Tlie  pay  zone  or  "  chimney  "  extends 
the  full  length  of  these  drifts  in  the  upper  levels.  On  the  '400-foot  level  a  drift  has  been 
run  east  of  the  shaft  one  hundred  and  twenty-live  feet,  continuing  in  ore  for  over  one 
hundred  feet,  and  demonstrating  the  extension  eastwardly  of  the  chimney.  As  the 
company  have  2,800  feet  of  unexplored  ground  in  this  dirc^ction,  and  all  prospecting  to 
the  east  of  their  shaft  shows  the  extension  of  the  pay-chimney  in  this  direction  with 
increased  depth,  it  has  an  important  bearing  on  tins  future  of  this  promising  mine. 
From  the  present  appearance  of  the  400-foot  level,  and  tlie  increase  of  the  quartz  to  the 
east,  it  is  probable  t  bat  the  500-foot  level  when  opened  will  disclose  the  existence  of  two 
hundred  feet  of  ore  east  of  the  shaft ;  making  a  total  length  of  live  hundred  feet  from  the 
Eureka  line,  and  this  may  be  expected  to  increase  with  each  succeeding  level.  It  is 
not  the  iuteutiou  of  the'company  to  sink  the  shaft  any  deeper  for  a  year  or  more,  as 
the  present  immense  reserves  iu  sight  cannot  be  exhausted  in  less  than  two  years.  The 
wallsof  the  ledge  are  well  defined,  the  foot-wall  of  the  east-drift  400-foot  level  and  of  other 
parts  of  the  mine  presenting  the  appearance  of  a  polished  slab  of  marble  of  variegated 
colors.  The  foot-wall  is  composed  of  serpentine  and  the  hanging  wall  of  metamor- 
phic  rock.  The  average  width  of  the  ledge  at  the  lowest  level  is  three  and  a  half  feet, 
showing  a  perceptible  iucrease  with  each  successive  level.  The  quartz  now  iu  process 
of  extraction  will  yield  as  high  as  $36  per  ton,  exclusive  of  8uli)hnrets,  which  com- 
prise about  one  per  cent.;  and  this  woi;ld  be  a  fair  valuation  on  all  the  quai'tz  iu  sight 
\n  the  mine.  Tlie  shaft  is  nine  by  four  and  a  half  feet,  and  is  divided  into  two  com- 
partments, one  for  hoisting  and  one  for  punii)ing.  The  miue  has  very  little  water,  but 
js  provided  with  pumps  ample  for  any  contingency.  The  ore  is  raised  in  iron  buckets 
or  tubs,  as  the  shaft,  being  vertical  for  one  hundred  and  thirty  feet,  and  then  inclining 
70°  south  with  the  ledge,  will  not  permit  of  the  use  of  the  improved  cages  and  cars 
oow  put  iu  all  lirst-elass  mines.  These  buckets  answer  very  well  for  hoisting  out  ore, 
but  it  is  not  much  of  a  temptation  for  a  visitor  to  make  a  trip  underground  in  one  of 
them. 

The  mill  of  the  company  is  situated  within  one  hundred  feet  oiL  the  hoisting  works, 
from  which  the  ore  is  run  on  a  tramway  and  dumped  at  the  battery.  There  are  fifteen 
stamps  of  nine  hundred  and  fifty  pounds,  with  a  drop  of  about  ten  inches,  and  a  veloc- 
ity of  sixty  blows  per  minute,  run  by  a  12-inch  engine,  2^-feet  stroke.  The  mill  costs, 
with  all  the  gold-saving  apparatus,  about  .$18,000,  and  is,  in  all  respects,  a  first-class 
one ;  having  a  crushing  capacity  of  two  hundred  and  ten  tons  per  week  of  six  days. 
The  mill  and  hoisting  machinery  consume  about  twenty-seven  cords  of  wood  per  week, 
which  costs,  delivered,  $'3  75  per  cord.  The  Avater  is  supplied  by  a  ditch,  the  property 
of  the  company,  running  two  hundred  inches  of  water.  The  system  of  concentration, 
amalg.amation,  &e.,  is   that  known  as  the  "  Grass  Valley  system  ;"  and  it  has  here  a 

great  degree  of  perfection  after  an  experience  in  its  use  of  fifteen  years.  The  process 
as  so  often  beeu  described  in  detail  as  to  need  but  brief  mention  here.  Amalgama- 
tion is  not  practic(,'(l  iu  battery,  but  the  quartz  is  crushed  to  such  a  fineness  as  to  per- 
mit of  its  passage  through  the  finest  screens,  and  thence  over  blankets,  which  are  washed 
out  every  fifteen  minutes.  The  results  of  the  blanket-washings  are  passed  through 
two  very  siiaiply-constructed  amalgamators,  where  a  revolving  cylinder,  with  rakes, 
stirs  the  mass  in  a  bed  of  mercurj'.  The  skimmings  of  the  amalgamating  boxes  are 
treated  in  two  Knox  paus  with  chemicals,  and  here  thirty-three  percent,  of  the  gross  yield 
is  obtained.  The  pulp  from  blankets  and  amalgamators  has,  meantime,  passed  through 
two  simple  contrivances  called  "  rubbers,"  where  further  amalgamation  is  produced  by 
Avashing  and  by  grinding  cyliuders  covered  with  amalgamated  cojiper  plates,  which  are 
moved  horizontally  by  vibrating  arms  ;  thence  through  sluice-boxes  with  rifiles  of  mer- 
cury to  a  discharge-box  with  self-acting  gates,  which  is  situated  immediately  over  the 
concentrating-room.  Here  commences  the  separation  of  the  sulphurets,  which,  still 
mixed  with  the  sand  and  water,  now  How  through  a  Paine  &  Stevens  concentrator, 
eighteen  feet  iu  diameter.  This  apparatus  is  an  im])rovement  on  the  "  huddle,"  used 
in  the  tin  mines  of  Cornwall,  and  seems  well  adapted  to  the  necessities  of  mining  in 
California.  The  sulphurets  settle  on  the  outer  rim  of  the  Iniddle,  while  the  sand,  wa- 
ter, and  such  fine  particles  as  liave  not  been  caught  pass  oti'  through  the  center  to  the 
tail-sluice  of  the  mill  beyond.     As  a  matter  of  precaution,  the  sulphurets  are  passed 
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through  the  "  bnddle."  They  ai-e  then  phiced  in  a  "  tossing-tub,"  another  Cornish  ap- 
pliance ;  and  here  a  fnrther  separation  takes  phice.  A  stream  of  water  is  turned  on 
with  the  ch-irge  in  the  tub,  and  a  4-pound  hammer  striking  rapidly  and  forcibly  on  tluf 
sides  of  the  tub,  by  its  vibrations  causes  tlia  heavier  particles  to  sink  and  settle,  whiia 
the  lighter  pass  otf  over  the  edge  of  the  tub  to  the  tail-sluice.  The  sulpiiuret*  are  now 
ready  for  chlorinatiou.  The  tail-slnice  of  the  mill  has  received  all  the  refuse ;  and 
still  fui'ther  precautions  are  used  to  prevent  the  escape  of  any  of  the  precious  parti- 
cles. The  sluice,  over  one  hundred  feet  long,  is  divided  into  three  sections,  one  of 
which  is  cleaned  while  the  tailings  are  passing  over  the  other  two,  where  the  lieavier 
sands  are  caught  by  rillles  and  subiuitted  to  the  manipulation  of  a  hoaking-trough. 
Thus  the  last  sulphurets  are  caught,  and  the  tailings  leave  the  ground  of  the  com- 
pany. 

Receipts  of  bullion  shioped  from  the  Idaho   mine.  Grass  VaXlcy,  for  six  vionlhs  ending  April, 

I8o9. 

Tons.  Amount. 

November,  133S 498.65  .$8,74  2  03 

December,   1833 1,630.5.5  20,13:^  03 

January,  183'J \,2V3.  35  21,  39J  90 

February,  1869 1, 293.  10  22, 752  50 

March,  1839 985.  95  17, 243  70 

April,  1830 2,354.55  41,673  10 

Totals 8, 015. 15      140,  973  32 


The  bullion  receipts  for  the  month  of  April  were  swelled  by  returns  of  238  tons  of 
sulphurets.  which  yiehled,  by  clilorination  process,  $4,597  52.  The  receipts  for  the  mouth 
of  May  will  exceed  $31,000,  exclusive  of  sulphurets. 

Net  profits  of  Idaho  mine  since  completion  of  mill,  November,  1838. 

Paid  for  mill  and  extra  improvements $16,  000 

Dividend.  January,   1839 7, 750 

Dividend,  February,  1869 9,  300 

Dividend,   March,  1839 12,400 

Dividend,  April,  1869 15,  500 

Di  vidend,  May,  1839 15,  500 

Dividend,  June,  183J 31,000 

Total 107,450 

The  Idaho  mine  and  mill  are  owned  aluiost  exclusively  in  Grass  Valley,  and  princi- 
pally by  the  following  gentlemen :  John  C.  Coleman,  E.hvanl  Colem.in,  M.  P.  0'Co\i- 
nor,  Thomii,s  Findley,  Wdliani  Young,  S.nunel  Wittgenstein,  and  Janu!s  Dods.  Since 
the  incorporation  of  the  company,  tin;  mines  have  been  under  the  superintendeiu;e  of 
thcColeinan  Brotliers,  who  h.ivo  i)rob:ibly  inaugurated  more  successful  mining  enter- 
prises than  any  other  men  in  Grass  Valley. 

The  company  have  a]>pli('d  for  a  patent  for  their  claim,  nnd  Commis- 
sioner Wilson  lias  decided  in  their  favor,  against  the  claim  of  tlie  S^ho- 
field  (yOMipany,  which  objected. 

Tlie  Eareka  Comjiany  have  also  obtained  a  patent  fi'om  the  United 
States  ibr  23}  acres,  covering-  the  I'^ureka  lode  for  a  length  of  I,GS;)  fe^t. 
In  addition  to  this  they  have,  according  to  the  rejiort  of  the  presiiknt, 
bought  37 40th^  of  t!ie  Uoannaise  min<%  adjoining  the  Enreka  on  the 
west,  and  comprising  li,«H)J  Icet  in  length  on  the  lode.  The  company 
have  consequently  now  3,(!80  feet,  of  wliich  1,400  only  are  ))rosi)ecred 
so  far.  According  to  the  superintentlent's  report,  21, 5-i(J  tons  of  ore  liave 
been  raised  from  the  ndne  (hiring  t!ie  year;  125  tons  were  ciushed  at 
the  Sebastoi)ol  mill,  and  20,103  tons  at  the  company's  mill,  in  307A  days, 
averaging  OJ}-  tons  per  day  with  30  stamps.  On  tiie  smface  were  l,7i)8 
tons,  the  cost  of  mining  and  hoisting  of  which  is  estimated  at  $7  [)er 
ton,  and  broken  in  the  mine  remained  1,400';  estimated  cost  $3  per  ton  ■ 
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207  tons  of  snlpburets  were  saved,  ].')7  of  wiiicli  wore  worked,  leaving 
70  still  on  hand,  which  are  valued  at  $10,000.  1,085  feet  of  drifts  were 
driven,  and  200  feet  of  winze  and  ;>0i  feet  of  the  main  shaft  sunk,  during 
the  year.  The  extreme  length  of  tlie  fourth  level  on  October  1  was 
1,418,  and  of  the  fifth  level  040  feet.  The  fourth  level  had  already  i)ro- 
duced  37,485  tons  of  quartz,  and  was  expected  to  yield  5,000  more. 
From  the  lifth  level  only  1,307  tons  had  been  drawn,  and  assuming  that 
it  would  yield  as  well  as  the  fourth  level,  it  was  calculated  to  contain 
reserves  sufticient  to  sup])ly  the  mill  for  two  years.  The  lloannaise 
mine  was  not  considered  at  all  in  these  calculations.  The  main  shaft 
was  down  GO  feet  below  the  fifth  level.  The  total  proceeds  from  this 
mine  during  the  year,  from  October  1,  1868,  to  September  30,  1869, 
AV  ere  $574,963  99  ;' the  cost  of  the  same,  $213,752  68;  leaving  a  net  profit 
of  $301,211  31,  of  which  amount  $264,000  were  paid  to  the  stockholders 
in  dividends.  The  average  yield  per  ton  was  $27  80,  of  sulphurets 
$171  77,  and  the  average  cost  of  mining  and  milling  $9  65  per  ton. 

The  statistics  of  the  Empire,  North  Star,  and  other  producing  mines, 
will  be  found  in  the  annexed  tables.  The  old  Allison  Ranch  mine,  which 
had  been  lying  idle  for  a  longtime,  has  been  put  in  operation  again,  and 
at  a  depth  of  486  feet  on  the  incline  struck  rich  ore.  The  Cariboo,  con- 
sidered a  feeder  to  the  main  vein,  furnishes  exceedingly  rich  ore  from  a 
crevice  10  inches  wide.  The  Perrin  has  forced  itself  into  notice  by  some 
very  good  runs  of  late;  the  product  for  October  being  $11,200 ;  cost, 
$2,058.  A  large  amount  of  rock  was  taken  out  faster  than  it  could  be 
milled.  The  Union  Hill  and  Wisconsin  have  also  attained  more  promi- 
nence, and  as  these  two  mines  were  not  described  in  my  last  year's 
report,  a  short  description  may  here  follow. 


U.\iox  Hill  Mine.— Scale  200  feet  to  1  inch. 

Depth  of  incline  .shaft,  2G8  feet ;  to  the  first  level,  160  feet ;  to  the  .second,  260  feet.    Length  of  first 
west  driit,  400  loL-t ;  .socoud,  200  feet.    Length  of  upper  east  drift,  350  foot ;  of  the  lower,  150  feBt. 

The  Union  Hill  claim  3,000  feet  on  the  Union  Hill  quartz  ledge;  aver- 
age width  3  feet ;  dip  70°  south.  The  comi)any  have  removed  their 
hoisting  and  puuijjiug  machinery  from  their  old  works  to  the  new  shaft, 
and  commenced  regular  mining  operations  on  January  1,  1869.  Their 
mill  contains  twenty  stamps  of  950  pounds  each,  and  the  power  is  fur- 
nished by  a  steam-engine.  The  yield  of  the  mine  from  January  1, 1869, 
to  August  1,  has  been  7,200  tons,  which  yielded  $75,568  92,  an  average 
of  about  $10  50  per  ton.  The  mining  and  milling  expenses  during  these 
eight  months  have  been  $59,492  09,  in  which  amount  $5,000  are  in- 
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eluded  for  a  supply  of  fuel  for  the  coming'  winter.     The  accorapauying 
sketch  gives  all  the  particulars  in  reference  to  the  works  in  the  mine. 


/v.r. 


"Wisconsin  Gold  Mine. — Scale  300  feet  to  1  inch. 

The  shaded  parts  niinify  the  portiona  of  the  mine  already  ■worked  out,  the  wliite  oiie.s  the  leservcs. 
Total  depth  of  iiulinr,  410  f.-et ;  length  of  northeast  drifts— first  level  180  feet,  second  179  feet,  third 
100  feet,  fourth  ii<U  ftct,  tilth  12  foet.  Length  of  southwest  drifts— first  level  24C  feet,  second  HI  feet, 
third  246  feet,  tourth  -MO  feet,  fifth  10  feet. 

The  Wisconsin  Gold  Mining  Company  owns  3,400  feet  on  the  Wis- 
consin quartz  ledge,  near  Grass  Valley.  Dip  of  vein  27°  west.  The 
mine  has  been  worked  quite  extensively,  as  indicated  by  the  accompa 
nying  sketch. 

In  1808  this  mine  changed  owners,  after  having  been  idle  for  a  short 
time.     In  March,  1800,  the  present  owners  commenced  operations.    May 

1  they  had  the  mine  free  from  water,  and  a  sufficient  length  of  new 
levels  Avas  run  to  comineuce  regular  stoping.  Tiie  crushing  vvas  done  at 
custom  mills,  and  continued  until  July  30.  During  these  three  months 
the  company  took  out  519  tons  of  quartz,  which  yielded  $17,581  30, 
or  $33  87  per  ton.  Encouraged  by  this  result,  the  company  concluded 
to  discontinue  crusliing  ores  at  custom  mills,  and  resolved  to  build  their 
own  mill  adjoining  the  hoisting  works  in  order  to  economize  in  the  cost 
of  hauling  the  ores  and  to  secure  a  more  perfect  treatment.  The  mill  is 
to  consist  of  8  stamps  of  800  pounds  each,  and  will  be  sui)plied  with  all 
the  modern  contrivances  for  saving  the  gold  and  sulphurets.  It  will  be 
driven  by  steam-power.     The  average  width  of  the  ledge  is  about  1  foot. 

The  following  is  an  extract  from  the  report  of  J.  11.  Boalt,  mining 
engineer,  on  the  Empire  Company's  property  : 

Schedule  C,  shoxoing  expense  of  mining  and  milling  at  Empire  Compani/s  icorks. 

a.  Expeu.se  of  mining  and  extracting  1,000  tou.s  of  ore,  being  cue  montli'.s  (28  day.s') 
work : 

2  foremen,  $4  per  day „ $8  00 

56  miners,  $3  per  day 1(38  00 

12  shovelers  and  carmen,  $2  50  per  day 30  00 

2  brakemeu,  $2  75  per  day 5  50 

2  smiths  and  2  lielper.s 12  00 

Cost  of  labor  per  day 223  50 

Cost  of  26  days'  labor $5,  811  00 

Estimated  cost  of  proportion  of  power 260  00 

400  bushels  of  coal  at  15  cents 00  00 
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40  boxes  candles,  at  $4 $;](:0  00 

40  kegs  powder,  at  $2  50 ICO  CO 

Steel,  drills,  picks,  «&c.,  -weax  ou  wire  rope,  cars,  track,  &c 2C0  CO 

Total  for  1,000  tons 6,641  CO 

Average  expense  per  ton 6  G4 

b.  One  month's  expense  developing  1,000  tons  reserve  while  extracting  1,000  tons  ore  : 

Cost  of  sinking  100  feet  of  shaft  at  highest  price $2, 600  00 

Cost  of  drifting  1,200  feet  of  levels  at  average  price 9,  OCO  00 

IH)  boxes  candles,  at  $4 7'ZO  00 

180  l^cgs  of  powder,  at  $3  59 4r,0  CO 

2,400  bushels  of  coal,  at  15  cents 360  CO 

Proportion  of  cost  of  power 1, 740  00 

Steel,  tools,  fuse,  &c 1, 200  CO 

Contingencies 1,  CCO  00 

Total  cost  of  opening  1,200  by  100  feet  of  vein,  averaging  li  foot 

thick,  and  yielding  12,000  toils  ore 17,  070  00 

One  month's  (1,000  tons)  proportion  of  above $1,422  ilO 

Average  per  ton 1  42 

c.  One  month's  expense  for  pumping : 

Proportion  of  cost  of  power $450  00 

Sundries 150  00 

Total  for  1,000  tons GOO  CO 

Average  per  ton CO 

d.  One  month's  expense  simple  crushing: 

4  feeders $11  00 

2  platform  men,  ("Blake's  crusher) 5  00 

Cost  of  labor  jier  daj' 16  00 

Cost  of  labor  for  26  days $416  CO 

Proportion  of  cost  of  power 575  CO 

Wear  and  tear  of  shoes,  dies,  &c 325  CO 

Total  for  1,000  tons 1,316  CO 

Average  per  ton 1  31 

c.  One  month's  expense  extracting  native  gold: 

6  men  for  cleaning  up $18  00 

Wear  <,f  copper  jilates,  melting,  &c 30  CO 

Loss  of  quicksilver 10  CO 

Total  for  1,000  tons 58  00 

Average  iier  ton M^S 

f.  One  month's  expense  s.aving  and  working  sulphurets: 

2  men  to  attend  concentrators C^  00 

Wear  and  repair  of  concentrators 3  00 

4  men  for  pans 12  00 

Cost  of  labor  per  day 21  CO 

Cost  of  labor  for  26  days $546  CO 

Projiortion  of  cost  of  power 280  CO 

Loss  in  quicksilver 40  CO 

Wear  and  tear  of  castings 30  00 
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Chemicals |30  00 

Contingencies 30  00 

Total  for  1,000  tons 956  00 

Average  ^er  ton 9^6 

g.  One  month's  expense  for  power : 

Engines  at  mine : 

2  engineers  at  $3  50  per  day $7  00 

4  cords  of  wood  at  $4 16  00 

Oil,  &c 3  00 

Total  per  day 26  00 

Total  for  30  days $780  00 

One-half  of  chief  engineer's  salary I 75  00 

Total 855  00 

Proportion  assigned  to  mining $260  00 

Proportion  assigned  to  reserve  work 145  00 

Proportion  assigned  to  ])uuipiug 450  00 

855  00 

Engines  at  mill : 

2  engineers  at  $3  50  per  day $7  00 

4  cords  of  wood  at  $4 16  00 

Oil,  &c 3  00 

Total  per  day 1 26  00 

Total  for  30  days $780  00 

One-half  engineer's  salary 75  00 

Total 855  00 

Proportion  assigned  to  simple  crnshing $575  00 

ProTJortion  assigned  to  snlphurets 2>^0  00 

855  00 


resum:^. 

Mining,  per  ton $6  64 

Opening  reserves,  per  ton 1  42 

Pnm}»iug,  per  ton 60 

Simple  crushing,  per  ton 1  31 

Cleaning  up  gold,  per  ton .058 

Saving  and  working  sulphurets,  \)ev  ton .956 


Total 10  984 


JIETIIOD  AND  APPARATUS  FOR  SAVING  THE  FINEST  PARTICLES  OF  GOLD. 

Various  experiments  liave  been  made,  and  many  different  apparatus 
were  tried,  for  saving  the  tinest  particles  of  gold,  which  escape  iu  the 
common  stamp-process  with  the  tailings.  The  following  description  of 
a  method  introduced  by  James  T.  McDougall  is  taken  from  the  Grass 
Valley  National,  and  as  it  appears  to  have  given  satisfactory  working 
results,  the  account  may  find  a  place  in  this  report : 

It  is  well  known  that  the  ordinary  mill  iirocess  does  not  and  cannot  save  all  the  gold 
in  the  ore.  Probably  on  an  average  not  to  exceed  ninety  per  cent,  is  saved.  Various 
contrivances  have  from  time  to  time  been  devised  to  secure  the  line  particles  that  go 
to  waste.  We  visited  yesterday  the  works  of  James  T.  McDougall,  esq.,  who  has  pat- 
ented an  invention  for  securing  these  infinitesimal  atoms  of  gold.     The  invention  has 

H.  Ex.  Doc.  207 4 


50        MINES    AND    MINING    WEST    OF    THE    KOCKY   MOUNTAINS. 

been  in  practical  use  for  several  inontlis,  extracting  the  precious  metal  from  the  waste 
■water  ol'  the  Eureka  and  Idaho  mines,  and  its  utility  has  been  positively  demonstrated. 
Tlie  contrivance  consists  of  .six  tronjjjlis,  eacli  twelve  feet  by  two  and  a  half,  inclined  at 
a  sli_!j,lit  an.<;lc.  Tlio  bottom  of  the  troughs  or  sluice-boxes  are  covered  with  copper 
plates,  amalgamated  and  thickly  studded  with  square  iron  pegs,  about  four  inches  in 
height,  and  half  an  inch  square.  Over  these  pegs  are  placed  closely-fitting  copper  caps, 
their  outer  surface  being  amalgamated  in  such  a  manner  tliat  a  corner  is  iiresented  to 
the  stream.  In  other  words,  the  diagonal  of  the  pegs  and  caps  is  parallel  with  the 
sides  of  the  sluice-box.  The  waste  water  from  the  Eureka  and  Idaho,  from  which  they 
have  ])revionsly  extracted  all  the  gold  that  they  y)0ssibly  ccmld  with  their  blank;'ts,  cop- 
I>er  ]>lates,  rubbers,  pans,  riffles,  buddies,  &c.,  is  brought  to  Mr.  McDongall's  works,  and 
turned  through  the  troughs  we  have  described.  Striking  against  the  pegs,  f)f  which 
the  six  troughs  contain  five  thousand,  the  water  boils,  and  sui'ges,  and  eddies  about,  so 
that  every  atom  comes  in  contact  witli  the  amalgamated  surfaces.  The  precipitation 
of  the  gold  is  greatly  increased  by  the  electrical  action  induced  by  the  difference  in 
latent  heat  between  the  different  metals,  copper,  iron,  and  quicksilver.  Amalgam  forms 
rapidly,  and  two  men  are  kept  constantly  employed  in  cleaning  the  copper  caps  and 
plates.  Owing  to  the  almost  microscopical  fineness  of  the  gold  particles  thus  saved, 
the  amalgam  obtained  does  not  contain  as  much  gold  to  the  ounce  as  that  ordinarily 
obtained  at  the  quartz-mills.  Tliis  is,  of  course,  to  be  expected.  Mr.  McDougall  can 
tell  almost  instantly  what  grade  of  ore  is  being  worked  at  the  mills  above  liim.  When 
they  are  running  what  they  call  poor  rock,  his  contrivance  saves  the  most  gold  ;  when 
they  are  crushing  rich  rock,  he  does  not  do  as  well.  The  explanation  is,  that  their 
rock  which  they  call  poor  may  contain  as  much  gold  as  the  rich  rock,  but  it  exists  in 
such  very  fine  particles  that  their  mill  process  cannot  arrest  it.  It  is  these  fine  particles 
that  ho  saves.  In  their  ricli  rock,  their  gold  being  coarser,  they  save  a  greater  propor- 
tion of  it. 
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Estimate  of  costs  of  mining  and  reducing  ores  in  Grass  Valley  district,  Nevada  County,  Cali- 
fornia, reported  h\j  J.  F.  Kesmith,  July  1,  18G9. 

Populiition  of  district :   Six  thonsaniT. 

Wages  of  lirst-class  iniuevs  :  Three  dollars  per  day. 

Sbovelers  aud  carmen :   Two  dollars  and  fifty  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber  :  Eighteen  dollars  per  thousand  feet. 

Cost  of  niiuiug  timber  :   Four  to  twelve  cents  per  running  foot. 

Cost  of  common  powder  :  Two  dollars  and  seventy-five  cents  per  keg  of  twenty-five 
pounds. 

Cost  of  giant  powder  :  One  dollar  and  twenty  five  cents  per  pound. 

Cost  of  quicksilver:   Sixty-two  and  one-half  cents  jier  pound. 

Cost  of  freight  from  San  Francisco :  Seventeen  dollars. 

Cost  of  fuel :  Cord  wood,  four  dollars  ;  charcoal,  fifteen  cents  per  bushel. 

Cost  ef  ten-stamp  mill,  California  pattern,  iulcudiug  freight,  erection,  &c.:  PlaiL 
"Without  pans,  ten  thousand  dollars ;  with  i)ans,  thirteen  thousand  five  hundred  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  About  same  proportion. 

The  miners^  strike. — During'  the  month  of  June,  18G9,  a  miners'  strike- 
occurred  at  Grass  Valley,  the  object  of  wliicli  was  to  prevent  the  iutro- 
duction  of  giant  powder  as  a  blasting  agent.  This  strike  was  peculiarly 
unjust  and  uncalled  for,  and  the  Miners'  League  undoubtedly  displayed 
very  little  good  sense  in  the  movement. 

In  the  first  place,  the  Grass  Valley  mines,  being  mostly  on  narrow 
veins,  are  burdened  with  heavy  costs  of  extraction  of  ore,  and  the  old- 
fashioned  system  of  large  double  drills  and  black  powder  is,  under  such 
conditions,  peculiarly  expensive.  In  order  to  get  room  to  swing'  a 
sledge,  the  stopes  must  be  made  much  wider  than  the  vein,  and  wider 
than  they  would  need  to  be  for  single  drilling.  In  consequence  of  the 
quantity  of  water  in  many  places,  (aud  invariably  in  the  bottom  of  the 
shaft,)  a  great  deal  of  time  is  lost  iu  charging  aud  tamping  holes  with 
common  powder,  aud  the  practice  of  working  two  men  at  each  hole 
results  in  much  more  idleness  than  would  be  the  case  if  the  men  worked 
singly- ;  since  whenever  one  of  them  stops  for  any  cause,  the  other  must 
stop  also.  Finally,  the  old  system  of  organization  gave  the  miners 
many  opportunities,  of  which  they  were  not  slow  to  avail  themselves,  to 
pilfer  small  specimens  of  the  very  rich  gold  quartz  which  so  frequently 
occurs  iu  the  mines  of  this  district.  It  is  a  well-kno\v^u  peculiarity  of 
Cornish  miners  that,  although,  as  a  class,  sober  and  well-behaved,  (in 
many  cases  even  religious,)  they  have  no  conscience  concerning  the 
stealing  of  speciuieus,  and  do  not  consider  it  wrong  to  cheat  concerning 
the  underground  work.  They  have  been  educated  to  believe  it  to  be 
the  business  of  the  foreman  or  mining  captaiu  to  watch  against  such 
peccadilloes,  and  if  he  is  not  sharp  enough  to  catch  them,  they  do  not 
hesitate  to  overreach  him  in  every  way.  The  mine  owners  of  Grass 
Valley  have  suffered  especially  from  the  stealiug  of  rich  rock  by  the 
miners.  To  break  a  piece  of  quartz,  however  valuable,  from  a  mine  and 
to  carry  it  away  without  the  owner's  permission,  is  not  legally  theft,  but 
trespass.  After  the  rock  has  been  broken  the  dishonest  removal  of  any 
of  it  from  the  dump  or  pile  is  larceny;  but  it  is  generally  impossible  to 
get  e\idence  which  will  satisfy  a  jury  of  the  latter  crime;  and  even 
when  the  evidence  is  suflicieut,  a  Nevada  County  jury  has  never  been 
known  to  convict;  hence  the  thieving  miuer  has  hitherto  enjoyed  a  sub- 
stantial immunity  from  punishment.  Most  of  the  companies  do  what 
they  can  to  prevent  loss  from  this  source,  by  obliging  the  workmen,  on 
emerging  from  the  miue,  to  strip  oft:'  their  wet  clothes  in  the  "  drying- 
house,"  and  walk  naked  across  the  room  before  putting  on  their  above- 
ground  suits.  But  in  spite  of  all  precautious,  the  plundering  is  kuowa 
to  be  considerable. 
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A  year  ago  giant  powder  was  iutroduced  here,  and  it  was  soon  found 
to  effect  a  great  saving  in  the  miuiug  cost.  Single  drills,  small  holes, 
no  waste  of  time  by  partners,  no  delay  in  blasting  wet  ground — these 
were  among  its  mechanical  advantages ;  while  the  employment  of  one 
or  two  men  in  each  shift  for  the  special  duty  of  firing  the  blasts  and 
cleaning  up  the  stopes  prevented  all  access  on  the  part  of  the  miners  to 
the  newly  broken  rock,  and  put  an  instant  end  to  the  whole  elaborate 
system  of  specimen-stealing,  with  the  necessary  attendant  system  of 
spying,  stripping,  and  searching.  The  reduction  of  the  expense  of  ore 
extraction  amounted  in  this  way  to  forty,  fifty,  and  even  sixty  per  cent. 

The  new  powder  was  gradually  introduced,  and  its  full  advantages, 
and  the  revolution  in  the  organization  of  the  shift  which  it  involved, 
were  not  at  first  apparent.  It  is  one  thing  to  use  giant  powdernow  and 
then  for  single  blasts,  and  quite  another  thing  to  organize  all  the  opera- 
tions underground  with  reference  to  its  use.  So  it  came  to  pass  that 
the  miners  received  it  at  first  with  favor.  Those  of  them  who  had  taken 
contracts  for  drifting  or  sinking  found  great  piofit  in  its  use,  and  were 
in  some  cases  allowed  to  take  it  freely  from  the  magazines  of  the  mine, 
as  it  was  thought  they  would  in  this  way  grow  familiar  Avith  it. 
After  this  was  forbidden  (on  account  of  the  high  cost  of  the  powder,  and 
the  too  free  use  of  it  by  the  "  contractors,")  they  begged  and  stole  it 
whenever  they  could.  At  the  same  time  it  was  employed  by  the  ordi- 
nary shift-miners  for  some  eight  months  without  serious  complaint.  But 
finally,  all  on  a  sudden,  the  Miners' League  demanded  its  exclusion  from 
the  mines,  alleging  that  it  was  injurious  to  health,  and  coupled  with  this  a 
demand  that  the  distinction  between  surface  laborers  a.nd  miners  under- 
ground should  be  abolished  and  that  these  classes  of  workmen  should  be 
paid  alike — a  thing  absurd  in  itself,  and  unheard  of  in  Grass  Valley  hith- 
erto. I  need  scarcely  say  that  the  miners  did  not  ask  to  have  tJieir  pay  re- 
duced, for  the  sake  of  uniformity,  but  to  have  the  pay  of  the  laborers  raised. 
The  secret  of  this  unexpected  attitude  is  the  discovery  that  giant 
powder,  besides  cutting  off  the  perquisites  of  labor,  is  diminishiug  the 
number  of  miners  necessary  for  a  given  production,  and  so  far  simplify- 
ing the  labor  of  these  as  to  require  less  skill,  except  on  the  part  of  fore- 
men and  powder-men.  Of  course  the  natural  effect  would  soon  be  the 
reopening  of  a  vast  nuuiber  of  mines  now  idle,  and  an  increased  demand 
for  really  good  workmen  at  high  wages  as  foremen.  Only  the  shiftless, 
lazy,  and  ignorant  workmen  suffer  in  the  end  by  the  progress  of  the 
industrial  arts,  but  unfortunately  that  is  the  very  class  which  the 
leagues  are  too  apt  to  foster  and  protect.  iSTothing  is  more  fatal  to  the 
true  interests  of  labor  than  the  notion  that  skill  should  make  no  differ- 
ence in  wages.  To  pay  (as  the  Grass  Yalley  miners  demand)  the  man 
who  iDushes  a  car  or  loads  a  wagon  above  ground  the  same  as  one  who 
drills,  blasts,  or  sets  timbers  underground,  is  either  to  underpay  the  one 
or  to  overpay  the  other ;  and  certainly,  at  all  events,  to  remove  from 
both  the  stimulus  of  ambition  and  the  motive  to  excellence. 

In  the  strike  at  Grass  Valley,  the  league  was  too  late.  On  general 
grounds,  there  is  not  a  region  in  the  country  where  miners  have  had  less 
reason  to  complain.  Employment  has  been  for  many  years  botli  steady 
and  well  paid,  i^o  attempt  was  made  at  this  time,  or  talked  of,  or 
intended  to  reduce  their  Avages.  Even  the  murmurs  about  Chinese 
labor,  which  have  grown  alarmingly  bold  in  many  quarters,  were  not 
heard  in  this  quiet  paradise  of  emi)loyes  until  i^rovoked  by  the  last  folly 
of  those  who  did  not  know  how  to  let  well-enough  alone.  And  as  to  the 
sole  plausible  reason  for  a  strike — the  alleged  injurious  effects  of  giant 
powder — the  league  was,  as  I  have  said,  too  late. 
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Is  the  use  of  giant  powder  injurious  to  health  ?  Certainly  not  more 
so,  if  at  all,  than  it  was  last  year,  and  for  several  months  of  this  year, 
when  the  miners  were  anxious  to  lighten  their  labor,  and  increase  tlieir 
protit,  0)1  contract  7rorA-,  by  its  employment.  Certainly  not  more  so  than 
when  they  tired  their  own  blasts,  instead  of  having  a  man  to  do  it  for 
them.  It  is  only,  it  would  seem,  Avhen  the  miners  are  excluded  from  the 
stopes,  after  the  shots  are  tired,  that  tliey  find  out  how  terribly  noxious 
(in  spite  of  the  alibi) ^re  the  gases  into  which  they  were  ready  to  go 
without  inconvenience  to  overhaul  for  rich  specimens  the  freshly  broken 
quartz. 

Curiously  enough,  moreover,  it  so  happens  that  the  giant  powder,  as 
now  manufactured,  is  far  less  likely  to  be  in  any  way  noxious  tlian  it 
was  when  considered  harmless.  It  is  manufactured  with  greater  care, 
and  upon  explosion  leaves  almost  no  visible  smoke.  Now,  the  smoke  is 
all  that  can  reasonably  be  expected  to  cause  pain  or  annoyance,  as  a 
little  consideration  will  show. 

Nitro-glycerine  or  glonoine  has  long  been  a  homoeopathic  remedy  for  a 
certain  kind  of  headache,  and  in  larger  doses  it  i^roduces  this  headache 
as  a  pathogenetic  effect.  Eubbing  it  upon  the  skin  will  have  the  same 
effect  as  swallowing  or  inhaling  it.  But  after  combustion,  this  organic 
compound  is  transformed  to  inorganic  gaseous  products  which  do  not 
possess  the  same  properties;  and,  in  fact,  when  diluted  with  air,  in  a 
decently  ventilated  mine,  should  be  no  more  harmful  than  the  gases  of 
any  combustion. 

The  headache  experienced  by  those  who  employ  nitro-glycerine  in 
any  form  as  an  explosive,  doubtless  arises  from  the  presence  in  the  air, 
after  explosion,  of  particles  of  the  original  substance,  not  consumed, 
just  as  in  the  smoke  of  powder  we  have  an  evidence  of  imperfect  com- 
bustion. The  less  visible  smoke  remains,  therefore,  after  a  blast  of 
giant  powder,  the  less  time  will  be  required  for  its  effects  on  the  air  to 
disappear.  Proper  adjustment  of  the  charges  to  secure  absolute  com- 
bustion is  a  matter  bearing  directly  on  the  same  jioint.  Few  mining 
captains  have  yet  found  out  how  small  a  charge  may  be  advantageously 
employed.  The  almost  universal  mistake  in  the  use  of  this  explosive  is 
overcharging  the  holes.  ( The  useful  effect  of  ablast  does  not  increase  in  the 
ratio  of  the  amount  of  explosive — least  of  all  when  the  explosive  is  a  quick 
one.)  Even  if  giant  powder  gave  noxious  fumes,  the  evil  could  be 
reduced  to  a  minimum,  and  would  be  far  less  serious  than  those  experi- 
enced in  quicksilver,  arsenic,  or  even  common  metallurgical  worlcs. 

But  the  general  evidence  is  that,  after  becoming  accustomed  to  giant 
l^owder,  no  one  suffers  from  it.  If  there  are  a  few  so  constituted  as  to 
be  always  affected  by  it,  what  of  that  ?  Some  people  are  always  sick 
when  they  ride  backward;  some  when  they  go  to  sea;  some  when  they 
smell  camphor.  Many  soldiers  cannot,  without  injury,  attend  upon 
artillery  practice.  But  there  will  be  stages  and  ships  and  camphor  and 
cannon  for  all  that. 

If  the  use  of  giant  powder  were  universally  and  seriously  and  una- 
voidably injurious  to  health,  it  might  be  forbidden  by  law.  But  there 
is  no  possibility  of  that  prohibition.  The  facts  are  all  against  it.  The 
Chinese  used  nitro-glycerine  (which  is  chemically  the  same  thing)  in  the 
Central  Pacihc  tunnels,  and  they  are  not  afraid  of  it.  Now,  if  it  is  so 
fatal  as  the  league  asserts,  why  does  not  the  league  embrace  the  oppor- 
tunity to  kill  off  the  Chinese  by  allowing  them  to  work  with  it  under- 
ground ?  The  fact  is,  giant  powder  may  ])rove  malarious  to  miners' 
leagues,  but  not  to  miners. 

This  was  part  of  the  great  labor  struggle  in  the  Pacific  Coast — a 
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struggle  wliicli  marks  the  terminns  of  the  era  of  mere  specuhition.  For 
years  the  miners  have  been  begging  for  the  assistance  of  capital  to  erect 
their  indnstry  into  a  regular  business.  Now  they  have  their  wish,  and 
the  first  requisite  of  a  l)usiness  must  be  comj^lied  with  :  the  owners  of 
mines  must  be  free  to  work  them  as  they  choose,  and  with  what  force 
they  choose.  If  a  steam-engine  will  pump  for  five  dollars  where  two  men 
and  a  bucket  cost  ten,  the  engine  must  be  erected.  If  the  cheaper 
machine  is  a  Chinaman,  instead  of  an  engine,  why  should  not  the  China- 
man be  employed  ? 

The  best  men  of  all  parties  agreed  on  many  points  involved,  and  the 
foolish  stubbornness  of  the  laborers  and  miners  forced  rapidly  an  agree- 
ment on  all.  The  superiutendents  of  the  mines,  which  had  been  com- 
pelled to  suspend  operations,  after  waiting  a  few  weeks  to  let  the  miners 
reconsider  the  position  taken  by  them,  finally  procured  other  workmen 
from  the  more  northern  counties  and  had  no  difiiculty  whatever  in 
doing  *so.  Many  of  the  strikers  even  returned  to  their  w^ork  after  they 
saw  that  their  demands  would  not  be  complied  with.  It  is  to  be  ex- 
pected, therefore,  that  the  operations  in  this  leading  gold-producing  dis- 
trict will  not  be  disturbed  again  very  soon  by  a  similar  i)iece  of  folly  on 
the  part  of  the  workmen. 

The  placer  mines. — The  letter  of  Mr.  W.  A.  Skidmore,  in  mj'  last  year's 
report,  contains  a  very  full  descrii)tion  of  the  placer  mines  of  Nevada 
and  Placer  Counties,  and  it  is  therefore  hardly  necessary  to  enter  into  a 
detailed  description  again  this  year. 

I  have  already  said  that  the  scarcity  of  water  has  prevented  regulai 
operations  during  the  last  year  in  these  mines :  still,  a  few  of  them  have 
managed  to  do  quite  well  under  the  circumstances.  A  representative 
claim  of  the  class  is  the  one  belonging  to  Judge  Brown,  at  You  Bet, 
Nevada  County,  and  a  short  description  of  it  will  give  a  very  fair  idea 
of  the  remaining  cement  mines  in  the  neighborhood. 

The  cement  in  this  claim  lies  from  eighty  to  one  hundred  feet  below 
the  surface.  It  is  overlain  by  gravel,  which  will  pay  handsomely  by 
hydraulic  washing  after  the  cement  is  removed ;  the  latter  is  from  twelve 
to  twenty  feet  thick  and  quite  hard.  It  is  extracted  by  shafts  and  tun- 
nels, and  the  timbers  in  the  stopes  can  be  taken  out  after  the  cement  is 
removed,  so  as  to  allow  the  superincumbent  gravel  to  cave  in,  in  order 
to  prepare  for  washing  it  off  cheaply  and  expeditiously  by  hydraulics. 
The  hoisting  and  pumping  is  done  by  the  same  water  wheel  which  fur- 
nishes the  power  for  the  stamps.  The  water  to  drive  this  wheel  costs 
$9  60  per  day.  Eight  hundred  and  forty  tons  worked  in  June  yielded 
$14,214  28,  and  a  clean-up  from  one  thousand  two  hundred  tons  in  July 
gave  a  result  of  $17,800  28.     The  daily  cost  of  working  this  claim  is — 

Sixteen  men,  at  $3 $48  00 

Three  men,  at  $3  50 10  50 

Water 9  60 


68  10 


Ordinary  and  extra  incidentals  make  the  total  expense  less  than  $500 
per  week.  The  mine  has  produced  between  $500,000  and  $600,000  and 
the  prospects  ahead  are  good. 

The  mill  used  on  this  claim  consists  of  eight  stamps  of  eight  hundred 
and  fifty  pounds  each,  arranged  in  two  mortars.  Lift,  twelve  inches ; 
fifty-six  drops  per  minute ;  discharge,  five  inches  above  dies ;  sieves  made 
out  of  No.  18  iron  with  one-eighth  inch  punched  holes;  size  of  sieves. 
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forty-eij?lit  by  sixteen  inelies.  Most  of  the  gold  is  cauglit  by  tlie  quick- 
silver in  tLe  moitars ;  the  balauce  by  copper  plates  below. 

The  American  Mining  Company,  at  Sebastopol,  in  the  Junction  Bluff 
district,  has  dojie  quite  well  during  the  last  year.  A  full  statement  of 
their  doings  will  be  found  in  the  annexed  table. 

The  Buckeye  Hill  claims,  below  Sweetland,  have  been  extensively 
worked.  This  company  has  bought  ground  in  addition  to  their  own, 
and  the  average  product  of  their  six- weeks'  runs  has  been  about  $10,000. 

They  employ  six  men  in  their  new  tunnel,  which  they  own  from 
Sweetland  Creek  for  a  length  of  eighteen  hundred  feet,  and  twenty -two 
men  at  washing.     Five  hundred  inches  of  w;iter  are  used. 

The  Prescott  claims,  near  Omega,  have  been  worked  with  good  results 
by  W.  Kidd  &  Co.  The  gold  from  these  claims  is  very  tine,  being  worth 
$20  per  ounce.  One  clean-up  in  iSe])teud)er  yielded  $10,500.  In  the 
Kansas  ground  the  existence  of  a  channel  has  been  satisfactorily  estab- 
lished, and  a  San  Francisco  company  proposes  to  operate  here. 

My  agent  for  California  distributed  many  sets  of  blanks  among  the 
placer  miners  of  Nevada  County,  only  one  of  which  was  returned 
partly  filled.  I  am  consequently  not  in  a  position  to  give  as  full  statis- 
tics on  this  branch  of  mining  as  I  had  intended. 

Exliihit  of  producUui  mines  in  Junction  Blujf  minimj  disirict,  Bridgeport  township,  Nevada 
Couni*j,  California,  on  July  1,  1869,  reported  hij  Anson  B.  Sweeny, 

Name,  American  Mining  Company,  (not  incorporated;)  owners,  J.  H.  Brown,  G.  C. 
Spooner,  S.  M.  Crall,  A.  B.  Sweeny,  T.  L.  Frew,  C.  H.  Effinger,  Moses  Davis,  James  Stoott, 
L.  Gaskill,  L.  Carmack,  J.  S.  McBricle ;  character,  gravel,  with  cement  at  the  bottom  ; 
dimensions  of  clauu,  one  hundred  and  twenty  claims,  eighty  by  one  hundred  and  eighty 
feet  each  ;  two  thousand  feet  on  the  course  of  channel ;  it  varies  from  two  hundred  and 
fifty  to  three  hundred  feet  in  width ;  country  rock,  granite  ;  mills,  one,  run  by  a  hurdy- 
gui'dy  water-wheel;  product  for  the  year  ending  July  1,  1869,  $149,000. 

liemarks. — The  above  claims  have  yielded  iu  five  years,  up  to  July  1,  1869,  ^611,476. 
Located  iu  1852.    The  prospects  ahead  are  good. 

Estimate  of  costs  of  mining  in  Junction  Bluff  district,  Bridgeport  township,  Xevada  County, 
California,  reported  by  Anson  B.  Sweeny,  July  1,  1869. 

Population  of  district :  Twenty-five  families — fifty  men  and  fifty-two  children. 
Wages  of  first-class  miners :  Three  dollars  and  fifty  cents  per  day. 
Wages  of  second-class  miners  :  Three  dollars  per  day. 
Wages  of  Chinese  laborers  :  One  dollar  and  seventy-five  cents  per  day. 
Cost  of  lumber :  Twenty-two  dollars  and  fifty  cents  per  thousand. 
Cost  of  common  powder :  Three  dollars  per  keg  of  twenty-five  pounds. 
Cost  of  giant  powder  :  One  dollar  and  twenty-five  cents  per  jiound. 
Cost  of  quicksilver  :  Sixty  cents  per  pound. 
Cos+,  of  freight  from  Marysville  :  One  cent  per  pound. 

Cost  of  ten-stamp  mill^  California  j>atteru,  including  freight,  erection,  &c. :  Ten      m 
thousand  dollars.  ' 

Operations  of  the  American  2fi)ting  Company. 

Common  iiowder  used  per  year,  in  kegs  of  25  pounds 2,  500 

Pounds  of  giant  powder  used  per  year 1,  600 

Pounds  of  quicksilver  used 1,  500 

Pounds  of  quicksilver  lost  each  year 400 

Inches  of  water  used  daily 450 

Number  of  i)ipes 4 

Diameter  of  nozzle,  in  inches 2^ 

Height  of  bank,  iu  feet 180 

Pressure  of  water,  in  feet - 180 

Cost  of  water  per  day $75 

Number  of  men  employed 40 

Number  of  Chinamen 6 

Average  length  of  runs,  in  days 16 

Monthly  expenses $6,  450 
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Length  of  tunnel,  in  feet 2, 200 

Length  of  tail  sluices  outside  of  tunnel,  in  feet 3, 100 

Number  of  under-currents 16 

Length  of  uuder-ciurents,  in  feet 800 

Average  Avidth  of  under-currents,  in  feet 12 

Bemarkf:. — We  also  have  tunnels  and  sluices  not  mentioned  above ;  we  have  one 
started  which  will  he  200  feet  deeper  than  our  present  ones,  and  will  be  about  3,400  feet 
long  before  we  reach  a  shaft  to  wash  through. 


CHAPTER  X. 

SIERRA  COUNTY. 

The  hydraulic  mines  of  this  county  continue  to  produce  largely, 
though  it  can  scarcely  claim,  as  formerly,  to  lead  the  State  in  this  branch 
of  mining.  Some  important  progress  has  been  made  in  quartz  mining. 
Perhaps  the  most  significant  event  of  the  year  is  the  formation  of  a 
company  to  exploit  the  valuable  deposits  of  magnetic  iron  ore  in  Gold 
Valley.  This  is,  I  believe,  the  first  enterprise  of  the  kind  in  California. 
The  deposits  occur  in  the  higher  parts  of  Sierra  County,  and  were  dis- 
covered some  years  ago.  In  18G5  they  were  visited  by  Eichtliofeu,  who 
writes  concerning  them:  "The  deposits,  as  far  as  explored,  are  situated 
on  the  headwaters  of  the  North  and  Middle  Forks  of  the  North  Yuba 
Eiver,  about  twelve  miles  east-northeast  of  the  city  of  Downieville,  and 
a  few  miles  north  of  the  culminating  rocky  summit  of  the  Sierra  Buttes. 
The  country  is  mouutaiuous;  its  waters  escape  to  the  west  through 
ravines.  Near  their  sources  these  ravines  expand  to  basins  and  valleys, 
often  filled  by  lakes,  and  separated  from  each  other  by  ridges  of  little 
elevation  above  their  level.  Communication  is,  therefore,  comparatively 
easy  between  the  diiferent  parts  of  these  highlands,  as  weli  as  with  the 
adjacent  eastern  valleys,  such  as  Mohawk  Valley  and  Sierra  Valley, 
which,  again,  are  connected  by  excellent  roads  with  the  State  of  Nevada. 
The  iron  deposits  are  situated  along  a  line  about  two  miles  in  length, 
which  connects  some  of  the  before-mentioned  basins — its  southerly  end 
startiug  from  Gold  Valley  on  the  Middle  Fork,  while  its  northerly  end 
extends  to  a  depression  on  the  headwaters  of  the  North  Fork,  and  the 
central  part  runs  through  a  gaj)  between  both  forks.  Gold  Valley  is  a 
fine  basin,  about  6,200  feet  al30ve  the  level  of  the  sea." 

According  to  a  report  by  Mr.  Frank  E.  Brown,  civil  engineer,  the  Gold 
Valley  deposits  are  oval  in  shape,  two  hundred  to  two  hundred  and  fifty 
feet  in  diameter,  and  presenting  an  average  height  above  the  surface  of 
forty  feet  by  about  one  hundred  and  iit'ty  feet  in  length.  Other  lodes  are 
said  to  occur  in  ten  diiferent  places,  occupying  a  line  of  one  thousand  feet, 
twelve  to  seventy-five  feet  above  the  ground,  and  twelve  to  thirty  liset  wide. 
Limestone  is  abundant  and  accessible.  The  San  Francisco  Bulletin  ob- 
serves, in  commenting  upon  this  subject,  that  there  is  evidence  to  show 
the  existence  of  valuable  iron  deposits  along  a  line  of  three  hundi'ed 
miles  in  the  Sierra  Nevada,  from  near  the  centre  to  the  extreme  northern 
end  of  the  range.  In  spite  of  the  considerable  altitude  of  the  locality 
referred  to,  the  climate  is  so  mild  as  to  permit  the  prosecution  of  work 
throughout  the  year.  The  site  selected  for  metallurgical  works  is  about 
three  miles  from  Jaimson  City,  on  Eagle  Creek,  in  the  Mohawk  Valley. 
It  is  about  forty-seven  miles  from  Truckee,  on  the  Central  Pacific  rail- 
road, to  which  point  a  good  wagon  road  can  easily  be  constructed.  This 
site  is  recommended  also  by  the  abundance  of  timber  and  water-power. 
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Hie  Sierra  Buttes  mine. — Tlie  following  account  of  this  mine  is  taken 
mainly  from  an  able  report  by  Henry  Janin,  esq.,  the  well-known  mining 
engineer,  of  San  Francisco  : 

The  Sierra  Buttes  mine  is  situated  thirteen  miles  east  of  Downieville, 
the  county  seat  of  Sierra  County.  It  is  approached  by  a  mule  trail  con- 
necting with  Downieville.  The  Henness  Pass  wagon  road,  which  con- 
nects with  the  Central  Pacific  railroad  at  Emigrant  Gap,  passes  within 
six  miles  of  these  mines.  It  is  under  contem])lationto  connect  the  mines 
■with  this  road  by  a  short  road  some  six  miles  long,  the  estimated  cost 
of  which  is  $5,000.  This  will  facilitate  and  cheapen  the  introduction  of 
machinery  and  materials.  At  present  heavy  pieces  of  machinery  are 
transported  to  the  ridge  above  the  mines  l)y  ox  teams,  and  thence  low- 
ered to  the  mines  by  block  and  tackle.  These  mines  are  among  the 
earliest  worked  in  California,  the  records  extending  back  as  far  as  1815, 
when  the  quartz  was  crushed  in  arrastras.  In  1853  the  first  stamp  mill 
was  erected.  In  1857  the  mines  came  into  the  possession  of  the  present 
company,  and  have  enjoyed  ever  since  an  uninterrupted  career  of  suc- 
cess. The  property  comprises  three  veins — the  Eose,  the  Clift',  and 
the  Ariel.  They  are  inclosed  in  a  country  rock  of  hard  metamorphic 
slate.  They  have  a  general  east  and  west  direction,  with  a  dip  to  the 
north  of  from  thirty  to  forty  degrees.  The  ledges  are  large,  and  have 
been  proved  over  a  great  length ;  whenever  exposed,  the  walls  are  found 
to  be  well  defined :  these  and  other  general  features  of  these  ledges 
combine  to  assure  great  permanency  in  depth.  Near  the  center  of  the 
hill  in  which  the  veins  occur,  the  three  veins  converge  and  concentrate, 
going  west,  and  become  one.  The  Eose  ledge  occupies  a  position  south 
of,  and  the  Ariel  (the  main  ledge)  a  position  between,  the  Eose  and  Cliff 
ledges,  of  which  the  latter  is  found  north  of  both  the  Eose  and  Ariel. 
The  workings  of  these  three  ledges  are  connected  by  cross-cuts  from  the 
main  working  tunnels  which  are  driven  in  on  the  Ariel  ledge.  The 
ledges,  are  tariable  in  dimensions.  Where  the  three  veins  converge,  the 
quartz  at  times  is  more  than  fifty  feet  thick,  w'hile  the  veins  before  junc- 
tion vary  from  eight  to  twenty  feet.  The  pay-ore  or  productive  zone  of 
the  ledges  varies  also  from  two  and  a  half  to  fifteen  feet,  and  is  found 
sometimes  on  the  foot-wall,  sometimes  on  the  hanging-wall,  and  often, 
where  the  vein  is  large,  in  the  middle,  with  barren  quartz  on  either  side. 
The  Eose  ledge  is  absorbed  below  the  third  level  by  the  x\riel,  but  large 
reserves  of  good  ore  remain  in  it  above  that  line.  Former  workings  on 
this  vein  extended  520  feet  in  depth,  on  a  shoot  of  productive  ground,  COO 
feet  long,  averaging  7^  feet  in  width  of  pay  ore.  The  Cliff  ledge  lies 
north  of  the  Ariel,  and  is  parallel  in  dip,  but  convergent  in  course.  It 
is  worked  by  cross-cuts  from  the  Ariel,  and  has  two  shoots  of  pay  ore, 
respectively  100  and  GO  feet  long.  It  has  been  worked  to  a  depth  of 
720  feet.  The  Ariel  is  the  main  ledge,  and  the  most  valuable,  both  by 
reason  of  the  value  of  its  reserve,  and  on  account  of  its  promise  for  the 
future.  This  vein  is  worked  by  a  series  of  tunnels  driven  in  on  the  vein, 
and  now  made  200  feet  apart  vertically.  This  system  of  working,  which 
dispenses  with  the  expense  and  trouble  of  shafts,  hoisting,  and  pumping, 
is  made  possible  by  the  extraordinary  location  of  the  mine — upon  a  high 
and  steep  mountain.  The  height  is  some  1,500  feet  above  the  valley  of 
the  South  Yuba,  and  the  office  of  the  company  is  5,100  feet  above  the  sea. 
The  steepness  of  the  mountain  is  such  that  no  wagon  road  has  been  con- 
structed to  the  mine.  The  fifth  or  lowest  tunnel  is  now  being  driven  in, 
and  has  already  a  length  of  580  feet.  The  vein  has  been  worked  to  a 
depth  of  980  feet.  At  this  depth  the  first  shoots  of  ore  have  been  cut, 
proving  a  length  of  221  feet,  and  an  average  width  of  paj-  matter  of  two 


CONDITION    OF   MINING    INDUSTRY CALIFORNIA.  61 

and  a  balf  feet,  with  quartz  wliich  ^Yill  probably  yield  $17  per  ton  in  the 
mill.  The  pay  stratum  in  this  shoot  occupies  the  foot- wall  portion  of  the 
vein  of  quartz,  which  will  average  eight  feet  in  widtli.  The  size  of  the 
pay  streak  in  this  shoot  is  the  same  as  it  was  in  the  fourth  level  above 
It  is  well  defined,  and  has  every  appearance  of  permanency.  The  othei 
shoots  of  ore,  drivinjj  west,  have  all  larger  veins.  The  lifth  level  has- 
still  to  be  continued  an  additional  length  of  1,340  feet,  to  cut  under  or 
through  the  paying  ground  opened  and  proved  in  the  third  and  fourth 
levels.  The  fourth  level  has  yet  to  be  driven  840  feet  to  cut  the  ore 
ground  proved  by  the  third  level  above.  The  greatest  length  driven 
into  the  hill  on  this  vein  is  by  the  third  level,  which  has  a  4otal  length  of 
1,280  feet. 

The  paying  portions  of  the  vein,  in  this  as  in  all  the  gold  quartz  veins 
of  this  State,  are  represented  by  shoots  or  chimneys  of  productive  quartz, 
with  intervals  of  barren  quartz  between  them.  The  Ariel  ledge  has  five 
such  shoots  of  the  following  lengths,  beginning  at  the  mouth  of  tunnel 
and  going  west :  CO  feet ;  50  feet ;  280  feet ;  300  feet ;  120  feet.  The 
aggregate  length  on  the  vein,  horizontallj",  of  the  productive  ground,  is- 
therefore  810  feet. 

These  veins  are  opened,  the  water  drained  off,  and  the  ores  extracted 
entirely  by  tunnels.  There  are  no  draining  and  pumping  shafts  or  ma- 
chinery. As  the  ores  come  from  the  various  levels,  they  are  let  down 
by  an  inclined  track  to  the  mills,  which  are  situated  directly  below  the 
fifth  level.  This  necessitates  no  machinery,  as  the  loaded  car  going- 
down  brings  up  the  empty  car.  The  main  levels  are  200  feet  apart  on 
the  incline  of  the  Ariel  ledge.  They  have  been  opened  far  in  advance 
of  the  immediate  requirements  of  the  mills,  and  therefore  expose  a  large 
amonnt  of  pay  ore  in  reserve.  The  nature  of  the  ground  is  such  that 
still  deeper  tunnels  may  be  driven,  which  will  open  up  sufficient  ground 
to  supply  the  mills,  of  even  a  largely  increased  capacity,  for  many  years 
to  come. 

The  reserves  are  estimated  as  follows  : 

Cliff  ledge,     2,307  tons,  vdth  a  gross  value  of 834,605 

Eose  ledge,  18,227  tons,  with  a  gross  value  of 23.3,187 

Ariel  ledge,  91,410  tons,  with  a  gross  value  of 1,040,105 

Total 111,944  tons,  with  a  gross  value  of 1,309,957 


This  includes  no  ground  that  is  not  opened  on  two  sides  at  least.  Tho 
fourth  and  fifth  levels  will  undoubtedly  cut  the  shoots  exposed  above, 
and  open  an  aggregate  of  420  feet  on  the  former  and  700  feet  on  the  lat- 
ter, horizontal  length,  by  200  feet  "backs." 

The  cost  of  taking  out  and  reducing  this  quartz  will  be  less  per  ton 
than  the  present  current  exj^enses,  as  the  ground  is  opened  and  requires 
no  expenditure  for  dead-work.  The  average  cost  for  mining,  milling, 
administration,  and  improvements,  as  established  by  the  results  of  the 
last  eighteen  months  of  work,  is  $5  94  per  ton.  Allowing,  however,  86 
per  ton  for  costs,  we  reach  the  following  results : 

Gross  value  of  reserves $1,309,957 

Cost  of  extracting  and  milling,  at  $6  per  ton 671,604 

Profit  contained  in  reserves 638,293- 

Deducting  nowtwenty  per  cent.,  or  $127,658,  for  possible  over-estimates. 
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we  iave  $510,635,  representing  the  final  net  profit  "in  sight"  in  tlie  re- 
■serves  above  the  lower  levels,  and  con^sequently  beyond  the  ordinary 
mining  contingencies  and  nncertainties.  These  mines  have  ahvays 
been,  and  are  now,  worked  with  less  approximation  to  their  legitimate 
productive  capacity  than  any  others  of  equal  note  in  the  State.  The 
extraction  of  ore  (hitherto  never  more  than  45  tons  per  24:  hours)  could 
easily  be  doubled,  thus  more  than  doubling  the  current  monthly  profits, 
because  decreasing  in  many  items  the  average  expense.  For  reduction 
the  same  water-power  now  employed  could  be  used  over  and  over  again, 
as  there  is  some  900  feet  of  fall  between  the  present  mills  and  the  Yuba. 
There  are  two  mills,  known  as  the  upper  and  lower,  and  situated  below 
the  fifth  level  on  the  Ariel  ledge.  The  lower  mill  has  10  stami)s,  weigh- 
ing each  040  pounds,  and  driven  by  a  32-feet  overshot  water-wheel. 
Water  is  brought  from  immense  reservoirs  formed  by  damming  up  two 
lakes  some  six  and  a  half  miles  distant  from  the  mines.  The  supply  is 
abundant,  (75  inches,  miner's  measurement,)  reliable  and  constant.  The 
upper  mill  has  12  stamps,  580  pounds  each,  with  a  water-wlieel  of  tlie 
same  size.  The  maximum  capacity  of  the  two  mills,  running  without 
stoppage,  is  45  tons  per  24  hours.  Ninety-two  per  cent,  of  this  is  i)ro- 
bably  about  the  actual  duty.  The  average  yield  per  ton  for  eighteen 
months,  ending  June  1,  1809,  was  $14  50.  The  production  of  bullion 
for  this  period  was  $324,339,  and  the  dividends  $192,000,  or  58.52  per 
cent,  of  the  gross  receipts.  The  net  profit  j^er  ton  was  $8  02.  The  quartz 
tailings  from  the  mills  are  worked  over  four  or  five  times  in  arrastras, 
belonging  to  other  parties,  who  receive  seventy-five  per  cent,  of  the 
yield,  under  contract  with  the  companj-.  The  above  estimates  include 
'the  gross  yield  of  the  arrastras  on  the  credit  side,  while  the  i)roportion 
Tepaid  to  the  contractors  is  included  in  the  expense  account.  The  total 
production  of  the  Sierra  Buttes  Company  since  1857  is  shown  in  the 
following  table.  Previous  to  that  year  the  mines  are  estimated  to  have 
produced  about  $250,000. 


Tears. 

Tielcl. 

Expenses. 

Dividends. 

1857 

$51,  000 

55,  000 

88,  000 

120,  000 

198,  000 

106,  000 

156,  000 

90,  000 

196,  000 
224,  000 

197,  187 
229,  254 

95,  084 

$15,  000 
15,  00 ) 
20,  000 
37,(00 
43,  000 
54,  000 
57,  000 
75,  000 
64,  000 
70,  000 
89,  000 
91,254 
41,084 

$36  000 

1858 

40,  000 

1859 ; 

08  000 

1860 

83  000 

1861 

130,000 

1862 

112,000 

1863 

99,  000 

1864 

15,  000 

1865 

132,  000 

1866 

144,  000 

1867 

108.  000 

1868 

138, 1 00 

1869 

54,  000 

Total 

1,  835,  525 

676,  338 

1,  139,  000 

The  results  for  1869  are  brought  down  only  to  the  first  of  June.  From 
the  above  it  appears  that  the  dividends  actually  paid  out  amount  to 
$1,139,000.  In  addition  to  these  dividends,  the  mine  has  paid  for  all  its 
improvements  of  every  nature  from  proceeds,  and  has  never  levied  an 
aSvSessment. 

The  ledges  in  the  vicinity  of  the  Buttes  have  slate  on  one  wall  and 
serpentine  on  the  other,  and  are  reported  to  range  from  ten  to  twenty  five 
feet  in  thickness.  The  Chips,  the  Briggs,  and  others,  are,  howev'er,  of 
much  smaller  dimensions.  The  Independence,  adjoining  the  Buttes  on 
the  west,  and  situated  on  the  same  lode,  has  been  worked  during  the 
year  with  good  returns.     In  both  these  mines,  giant  powder  and  single- 
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hand  drilling  have  been  in  troduced,  with  a  reported  saving  of  ten  to  fifteer 
l^er  cent,  in  mining-  expenses.  The  Primrose,  two  miles  north  of  thf 
Buttes,  and  twelve  miles  northeast  of  Downieville,  has  been  worked 
again,  and  is  reported  in  promising  condition,  (see  Eeport  of  J.  Rosf 
Browne,  1808,  p.  147.)  The  works  of  the  Union  mine  were  swept  awar 
in  the  winter  of  18GS-'9  by  a  snow-slide,  but  have  been  rebuilt.  It  ii^ 
now  reported  that  the  mine  is  less  troubled  with  water  than  formerly 
and  that  the  ore  can  be  extracted  and  milled  for  $7  per  ton.  The  Alask? 
mine,  near  Pike  Cit}^,  is  reported  to  have  struck  very  rich  rock.  Thf 
sulphuret  tailings  assay  $380  per  ton,  and  the  quartz  (soft  and  decom 
posed)  assays  from  $12  to  $200,  from  the  surface  down.  The  small  five 
stamp  mill  of  the  company  has  extracted  $13,000  from  350  tons.  Thf 
Bnsh  Creek  mine  yielded  during  the  year  ending  September  18,  1809 
3,380  tons  of  quartz,  from  which  $105,805  was  extracted,  or  $31  31  pei 
ton.  The  product  of  December,  1809,  is  reported  at  $27,500,  of  which 
$7,000  covers  mining  and  milling  expenses.  The  average  yield  of  the 
quartz  for  December  was  $12  50  i^er  ton.  This  vein  is  six  feet  thick, 
and  has  been  opened  to  the  depth  of  300  feet.  The  mill  has  twenty 
stam])s,  two  Knox  pans  and  a  Payne  and  Stevens  buddle,  all  driven  by 
a  50  horse-power  steam-engine. 

In  August,  1809,  a  piece  of  gold,  weigiiing  95^  pounds,  was  taken  from 
the  Monumental  mine  in  this  county.  Its  original  weight,  indeed,  ia 
declared  to  have  been  140  pounds,  but  a  piece  is  said  to  have  "  become 
detached."  Some  $70,000  have  been  extracted  from  this  mine  during  the 
short  time  it  has  been  in  operation.  About  the  same  time,  and  not  far 
from  the  same  place,  a  company  of  Chinamen  picked  up  a  nugget  worth 
$1,800.  The  Monumental  nugget  is  remarkable,  not  only  by  reason  ol 
its  size,  but  because  it  was  taken  from  a  quartz  claim,  instead  of  an 
alluvial  deposit.  If  the  statements  in  relation  to  the  nugget  be  correct, 
it  is  the  largest  piece  of  gold  yet  found  in  a  vein,  so  far  as  I  am  informed; 
and  its  discovery  tends  to  throw  discredit  on  the  theory  (which  is  never- 
theless gaining  ground,  and  which,  as  I  take  occasion  elsewhere  in  this 
report  to  show,  is  not  unreasonable)  that  vein-gold  becomes  refined  and 
aggregated  after  its  accumulation  in  placers. 

The  annexed  account  in  relation  to  the  great  nugget  is  considered  en- 
tirely reliable. 

We  take  pleasure  in  giving  the  following  j)articulars  about  tlie  great  California 
nugget : 

Tliis,  the  largest  jiiece  of  gold  ever  found  in  California,  was  taken  out  from  the  Mon- 
umental quartz  mine,  situated  about  twelve  miles  north  of  Downieville,  at  the  Sierra 
Buttes.  It  weighs  1,142.25  ouuces,  or  95^  pounds,  as  cleaned,  and  is  almost  pure  gold, 
being  valued  at  !|i!21,156  52. 

The  Monumental  quartz  mine  is  owned  by  Messrs.  Wm.  A.  Farrish  &  Co.,  and  lo- 
cated upon  the  same  mountain  as  the  Sierra  Buttes  and  ludependeuce  mines.  The 
country  has  been  used  heretofore  as  an  extensive  and  rich  quartz  district. 

Work  was  begun  on  the  mine  about  the  1st  of  last  July,  by  sinkiug  upon  the  vein  a 
narrow  ledge,  A'aryiug  in  width  from  twelve  to  forty-eight  inches,  and  lilled  with  de- 
composed quartz.'  It  paid  from  the  surface.  The  nugget  was  found  at  a  depth  of 
twenty-five  feet  from  the  top,  on  the  18th  of  August. 

There  has  been  taken  from  the  mine,  up  to  the  1st  instant,  $70,000,  with  the  labor  of 
three  men,  and  it  is  still  paying  at  the  rate  of  $1,500  per  day,  the  gold  being  washed 
from  the  decomposed  quartz  with  common  iians. 

A.  T.  FARRISH  &  CO. 

San  Francisco,  Seiiteniber  2, 1869. 

In  connection  with  this  county,  an  article  by  John  S.  Hittell,  in  the 
Overland  Monthly  for  November,  1808,  on  the  "  Dead  Rivers  of  Cali- 
fornia," possesses  much  interest.     I  quote  a  large  part  of  it : 

A  dead  river  is  a  channel  formerly  occupied  by  a  running  stream,  but  now  filled  up 
with  earthy  or  rocky  matter,  and  is  not  to  be  confounded  with  a  channel  that  is  open 
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and  remains  dry  during  the  greater  part  of  the  year  because  of  a  hick  of  water,  or  that 
has  lieen  abandoned  by  the  stream  for  a  deeper  channel  elsewhere.  A  dry  river  bed  is 
not  a  dead  river. 

The  dead  rivers  of  California,  so  far  as  known,  are  on  the  western  slopes  of  the  Sierra 
Nevada,  from  live  hundred  to  seven  thousand  feet  above  the  sea.  They  are  all  aurifer- 
ous and  therefore  they  have  been  sought  for  and  examined.  They  have  yielded  i^roba- 
bly  .$300,000,000  in  all ;  they  now  produee  perhaps  .$8,000,000  ann'nally.  They  are  not 
less  interesting  therefore  to  tlic  miner  than  to  the  geologist,  not  less  imi>ortaut  to  the 
statesman  tlian  to  the  antiquarian. 

The  largest  dead  river  is  l^nown  as  "  the  Big  Blue  Lead,"  and  has  been  traced  from 
Little  Grizzly,  about  latitude  thirty-uine  degrees,  forty-live  minutes,  in  Sierra  County, 
to  Forest  Hill,  about  latitude  thirty-eight  degrees,  hfty-five  minutes,  in  Placer  County, 
a  distance  of  sixty-five  miles.  The  course  is  south-southeast,  the  position  about  thirty 
miles  west  of,  and  i)arallel  with,  the  main  divide  of  the  Sierra  Nevada.  The  elevation 
is  dve  thousand  feet  above  the  sea  at  Little  Grizzly,  and  twenty-eight  hundred  at 
Forest  Hill,  showing  an  average  fall  of  thirty-three  feet  per  mile.  The  live  rivers  of 
the  Sierra  Nevada  run  at  right  angles  to  the  course  of  the  range,  and  have  cut  canons 
from  fifteen  hundred  to  three  thousand  foet  deep,  and  they  are  separated  by  ridges 
which  are  from  three  to  six  miles  apart,  and  arc  as  high  as  the  canons  are  deep.  The 
Blue  Lead  runs  across  these  ridges  from  two  hundred  to  one  thousand  feet  below  their 
summits.  The  traveler  does  nut  see  any  signs  of  a  dead  river  in  these  ridges,  which 
are  as  high  and  have  the  same  general  appearance  at  the  Blue  Lead  as  at  other  places. 
I  shall  presently  tell  how  the  miner  discovers  the  lead,  but  before  coming  to  that  I 
want  to  give  you  a  clear  idea  how  the  dead  river  crosses  the  ridges.  Take  a  piece  of 
common  ruled  cap  paper;  put  your  pen  on  a  line,  draw  it  up  at  an  angle  of  forty-five 
degrees  to  the  second  line  above,  then  down  to  first  line  at  the  same  angle,  and  so  on 
until  the  line  made  by  your  pen  looks  like  eight  rectangular  saw  tee^h,  which  are 
about  an  inch  high.  Consider  those  teeth  as  the  ridges  of  the  Sierra  Nevada  on  the 
line  of  the  Blue  Lead  in  Sierra  County,  and  the  intervals  between  them  as  the  canons. 
Write  over  the  first  canon  to  the  left,  Canon  Creek;  over  the  next  Goodyear's  Creek; 
and  over  the  others  consecutively.  North  Fork  of  the  Yuba  River,  Rock  Creek,  Oregon 
Ravine,  Wet  Ravine,  and  Middle  Y'uba.  Now  draw  a  horizontal  line  across  all  the 
ridges  a  quarter  of  an  inch  from  their  tops.  That  line  is  the  Blue  Lead.  The  diagram, 
made  as  directed,  represents  a  perpendicular  section  of  the  ridges  and  canons  of  the 
Sierra  Nevada,  on  the  line  of  the  Big  Blue  Lead  in  Sierra  County,  as  seen  from  the 
west. 

I  have  said  that  the  traveler  would  see  no  sign  of  a  dead  river  in  riding  over  the 
country.  The  ridges  are  a.s  high  on  its  line  as  elsewhere  ;  the  caiion  sides  present  the 
same  appeerance.  Years  elapsed  before  the  miners  discovered  the  existence  of  the 
ancient  channel.  But  it  required  only  a  few  mouths  for  the  discovery  that  the  live 
rivers  were  very  rich  in  gold  up  to  a  certain  point ;  that  the  abundance  and  size  of  the 
particles  increased  as  they  ascended  uy)  to  that  point ;  and  that  Ijeyond  or  east  of  that 
point  tke  streams  were  ])oor.  Those  points  on  the  different  streams  were  nearly  in  a 
line.  Just  there  the  ravines  on  the  sides  of  the  canons  were  very  rich,  and  they  were 
comparatively  poor  elsewhere.  The  miners  followed  up  the  ravines,  washing  the  dirt 
in  their  beds,  and  the  dirt  where  the  ravines  were  not  too  steep  was  afoot  or  two  deep 
over  the  slate  rock.  At  last,  when  the  miners  got  near  the  top  of  the  ridge,  they  found 
that  the  narrow,  shallow  rock- bed  of  the  ravine  suddenly  disapyieared,  and  the  body  of 
the  hill  Avas  composed  of  gravel,  which  had  a  pectiliar  blue  color,  and  part  of  it,  a  hor- 
izontal stratum  about  half  a  mile  wide  from  east  to  west,  and  five  feet  thick,  was  very 
rich  in  gold.  They  looked  after  the  metal  and  paid  little  attention  to  anything  else. 
As  the  stratum  ran  across  the  ridges  from  north  to  south,  the  miners  followed  it  in 
with  adits  or  tunnels,  and  in  more  than  one  jilace  the  tunnels  met ;  and  a  few  years 
ago  it  was  customary  for  footmen  passing  between  Monticeilo  and  Excelsior  to  go  un- 
der ground  a  distance  of  a  mile  rather  than  to  climb  over  the  hill  six  hundred  feet  high, 
by  a  path  nearly  two  miles  long.  In  the  same  ujanner  Forest  City  and  Alleghany  were 
connected  by  a  continuous  tunnel ;  but  the  timbers  have  rotted,  the  roof  has  fallen  in, 
and  the  passage  is  now  closed. 

The  auriferous  deposit  is  gravel,  mixed  with  boulders,  clay  and  sand,  varying  from 
a  hundred  to  three  hundred  feet  in  depth ;  in  strata  distinguished  from  one  another 
by  dilferences  in  color,  in  the  size  of  the  boulders  and  gravel,  and  in  the  number  and 
size  of  the  particles  of  gold.  The  predominant  color  is  bluish-gray,  dark  at  the  bot- 
tom and  lighter  above,  with  a  reddish  tinge  in  those  places  that  have  long  been  ex- 
posed to  the  air,  showing  the  presence  of  iron.  The  material  of  the  boulders,  gravel, 
and  sand  is  almost  exclusively  quartz.  In  the  whole  length  of  the  river,  as  traced  for 
a  distance  of  sixty-five  miles,  assuming  that  the  deposits  of  gravel  average  half  a  mile 
wide  and  two  huntb-ed  feet  deep,  there  were,  countiug  in  the  portions  which  have  been 
washed  away'by  the  live  rivers,  six  billion  six  hundred  and  sixty  million  cubic  yards 
of  quartz  and  clay,  and  the  quartz  aloue  must  have  measured  five  billion  cubic  yards. 
In  the  live  rivers  quartz  forms  ouly  a  small  i)ortion  of  the  gravel. 
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Whence  came  all  the  quartz  of  the  Binj  Blue  ?  How  did  it  happen  that  no  granite, 
slate,  porphyry,  basalt,  or  sandstone  was  buried  in  its  bed?  If  all  the  quartz  veins  now 
known  in  California  were  cleaned  out  to  a  depth  of  one  hundred  feet,  they  would  not 
supply  so  nuicii  as  is  found  in  sixty-live  miles  of  a  river  that  must  have  run  for  many 
hundreds  of  miles.  The  gravel  is  all  water-worn,  and  rounded  by  long  attrition.  It 
came  from  far  north.  A  piece  of  rough  quartz,  while  being  carried  live  hundred  miles 
in  the  fiercest  of  our  mountain  streams,  would  not  be  worn  so  smooth  as  is  every  pebble 
in  the  Blue  Lead.  And  the  immense  size  of  the  boulders  implies  a  mighty  current. 
Those  in  the  lowest  stratum  average,  in  souie  places,  a  ton,  and  many  are  found  of 
twenty  tons.  These  are  worn  as  smooth  as  the  pebbles.  They  are  not  found  scattered 
here  and  there  as  though  thej-  had  tumbled  down  from  the  banks  of  the  river  near  the 
spot  where  they  are  found  ;  but  the;y  are  evenly  distributed  in  a  stratum  of  equal  thick- 
ness across  the  whole  bed,  and  for  miles  in  length.  Above  that  may  be  a  stratum  of 
boulders  of  half  the  size,  and  then  another  stratum  of  larger  ones.  The  great  river 
handled  these  masses  of  rock  with  as  much  apparent  ease,  aud*spread  them  out  as 
evenly,  as  if  they  had  been  no  larger  than  pigeons'  eggs. 

The  particles  of  gold  are  larger  in  size,  and  contain  more  silver  at  the  bottom  than 
at  the  top.  The  smaller  ]iieces  are  in  the  upper  strata,  and  as  they  have  a  larger  sur- 
face proportionately,  the  silver  is  eaten  out  by  the  sulphurous  acid  which  is  develoiied 
in  the  gravel  by  the  oxidation  of  pyrites.  If  a  doulde  eagle  and  twenty  oue-doilar 
pieces  are  thrown  into  a  solution  of  vitriol,  and  left  there  for  several  weeks,  the  small 
pieces  will,  at  the  end  of  that  time,  contain  a  larger  proportion  of  gold  than  the  large 
one;  and  for  a  similar  reason  the  surface  placer  gold  is  liner  chemically  than  that  ob- 
tained from  the  deeper  strata.  As  a  general  rule,  the  dee})  gold  is  nine  hundred 
tine,  or  is  worth  eighteen  dollars  and  sixty  cents  ])er  ounce,  and  the  surface  gold  is  nine 
hundred  and  twenty  line,  and  is  worth  nineteen  dollars  per  ounce  in  the  Big  Blue 
Lead.  The  gold  and  gravel  are  deposited  as  in  live  rivers.  There  are  banks,  bars,  ed- 
dies, ripples,  rapids,  and  falls.  There  is  little  gold  in  the  rapids,  and  much  in  the  eddies. 
The  richest  pl:ices  have  contained  as  much  as  fifty  dollai's  to  the  cubic  yard  of  the 
lower  stratum,  or  if  the  large  boulders  were  left  out  of  the  estimate,  to  two  or  three 
cubic  feet.  The  space  between  the  boulders  is  tilled  with  sand,  clay,  and  gravel,  which 
contains  the  gold.  In  the  upper  strata  there  are  from  lifty  cei;ts  to  two  dollars  to  the 
cubic  yard.  The  bed  is  of  slate  rock,  and  the  banks  are  from  tiffy  to  three  hundred 
feet  high ;  but  there  are  few  places  where  they  have  been  examined,  for  nowhere  has 
all  the  gravel  been  washed  away  across  the  channel. 

But  how  was  it  possible  that  the  bed  of  a  large  river  could  be  filled  three  hundred 
feet  deep  with  gravel?  When  the  miners  in  1850,  18,')!,  and  1852,  flunied  the  live  riv- 
ers of  California,  and  took  the  gold  from  their  beds,  they  found  a  deposit  of  gravel  that 
ilid  not  average  more  than  live  feet  deep  on  the  bed  rock,  in  streams  that  ran  in  can- 
ons one  thousand  feet  deep  ;  and  it  is  strange  that  the  Big  Blue  should  have  tilled  its 
bed  with  gravel.  Yet  this  tilling  up  is  not  without  an  analogue  in  our  day.  Umk^r 
the  iniluence  of  hydraulic  washing.  Bear  River  and  Yuba  Kiver  have,  within  the  last 
fifteen  years,  begun  to  fill  up  with  gravel,  and  their  beds  has  e,  for  miles,  risen  seventy 
feet  or  more  above  the  levels  of  18.")3.  This  gravel  is  auriferous,  and  it  is  deposite<l  in 
strata,  and  the  arrangement  and  general  appearance  resemble  those  of  the  Big  Blue 
Lead.  The  filling  up  began  down  in  the  valley,  and  as  it  ascended  the  current  became 
less  rapid  and  lost  tlie  power  to  can^y  away  the  gravel.  In  Bear  River,  below  Dutch 
Flat,  the  bed  rises  two  feet  per  month  during  the  chief  washing  season,  from  I'ebruary 
to  September,  and  in  the  remaining  four  months  it  falls  on  account  of  the  stoppage  of 
Avashing  and  of  the  winter  floods  which  carry  away  perhaps  half  of  the  accumulation 
of  the  summer. 

Some  persons  claim  that  various  camps  on  parts  of  dead  rivers  in  Plumas  County 
are  on  the  Big  Blue  Lead,  and  others  think  that  portions  of  a  dead  river,  near  Placer- 
ville,  belong  to  the  same  stream.  I  do  not  accept  these  theories,  but  if  they  are  true, 
the  Big  Blue  River  has  been  traced  about  one  hundred  and  ten  miles.  In  the  northern 
part  of  Plumas  County  the  river  is  buried  under  deep  beds  of  lava  antl  basalt,  and 
south  of  Placerville  it  is  probably  below  the  level  of  the  live  streams,  and  thus  cannot 
be  found  by  any  system  of  mining  or  mode  of  prospecting  now  in  use.  Even  in  places 
where  it  is  above  the  level  of  the  live  streams  it  may  be  covered  on  the  siiles  of  the 
canons  by  slides  of  rock  or  of  barren  dirt  or  gravel,  and  the  miner  might  spend  thou- 
sands of  dollars  in  a  vain  search  for  treasures  not  ten  feet  from  his  drift,  as  many  have 
done,  and  some  accident,  luck,  or  perseverance  afterwards  proved  the  proximity  of  tlie 
rich  deposit.  In  several  cases  the  lead  was  found  by  calculation.  The  miner  took  his 
position  on  a  hillside,  on  a  line  and  on  a  level  with  other  mining  camps,  and  in  a  few 
days  he  found  a  fortune;  and  others  have  spent  years  working  on  a  similar  plan  with- 
out success.  The  river  must  have  taken  bends  on  the  north  side  of  Rock  Creek  and 
Oregon  Ravine,  and  twelve  year's  of  searching  have  not  revealed  the  position  of  tho 
bends. 

But  why  did  the  Big  Blue  River  die,  and  leave  nothing  but  its  gravel  and  its  gold  to 
tell  the  story  of  its  existence  and  of  its  greatness  ?     The  main  cause  minst  have  been 
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the  snbsiHjiioiit  rise  of  tlu»  Sierra.  Nevada.  Suppose  that  a  range  of  mountain,  seven 
thousand  feet  hii;li,  were  upheaved  thirty  miles  east  of  the  Mississippi ;  that  the  bed 
of  tiia*-  stream  vere  on  the  mountain  side  three  thousand  feet  above  the  sea,  and  that 
thirty  mih>s  west  the  eountry  retained  its  present  level;  the  result  would  be  that  the  pres- 
ent Mississijipi  would  soon  l)e  a  dead  river;  it  would  ))e  cut  across  by  streams  running 
down  the  mountain  side,  and  pouring  into  a  new  Mississippi,  thirty  miles  or  more  west 
of  the  present  one.  We  know  that  the  Sierra  Nevada  has  been  upheaved  ;  that  a  largo 
stream  ran  ou  -what  is  now  the  mountain  side,  and  that  it  has  been  succeeded  by  a  new 
river  farther  west ;  and  we  must  infer  that  the  death  of  the  old  and  the  birth  of  the 
new  river  were  caused  by  the  u]>heaval. 

Many  of  the  hills  crossed  by  the  Big  Blue  are  capped  with  lava  or  basalt,  which  cov- 
ered much  of  the  country  from  near  the  sunnuit  of  the  range  to  about  three  thousand  feet 
above  the  sea.  It  seems  then  that  the  river  tilled  its  bed  with  gravel ;  the  mountains 
began  to  rise,  and  volcanoes  broke  out  along  the  divide;  the  lava  ran  down  and  cov- 
ered the  land  to  the  line  of  the  dead  river  and  beyond  it ;  the  mountains  rose  still 
higher,  and  the  waters  running  down  their  sides  cut  through  the  lava  and  made  deep 
tahons,  and  washed  away  two-thirds  or  three-fourths  of  the  dead  river,  and  scattered 
its  gold  among  the  living  waters. 

The  descent  of  thirty-three  feet  per  mile  observed  between  Little  Grizzly  and  Forest 
Hill  would  make  a  terrific  current  in  a  stream  half  a  mile  wide.  The  Sacramento  is  a 
lively  river,  yet  its  grade  is  only  five  feet  in  a  mile.  But  no  ordinary  current  could 
have  carried  the  large  quartz  boulders  of  the  Big  Blue  Lead  from  distant  regions,  and 
distributed  them  evenly  over  the  river  bed.  It  is  possible,  however,  that  in  the  lifting 
up  of  the  mountains  the  relative  elevations  have  been  altered,  and  that  the  present 
grade  differs  from  that  of  the  Big  Blue  while  it  was  alive. 

A  question  suggests  itself  whether  the  great  dead  river  Avas  the  predecessor  of  any 
live  stream  ;  bxit  to  this  no  satisfactory  answer  can  now  be  given  ;  and  it  is  doubtful 
whether  time  and  research  will  ever  furnish  one.  The  Big  Blue  was  parallel  to  the 
Sacramento,  and  has,  to  a  certain  extent,  been  succeeded  by  it;  Init  it  drained  a  much 
larger  district  than  the  Sacramento  does,  or  the.  rain-fall  of  the  country  was  much 
greater  in  the  era  of  its  existence.  The  Sacramento  does  not  carry  one-fourth  of  the 
water  which  ran  in  the  Big  Blue— probably  not  one-tenth.  If  Ave  could  ascertain  that 
the  (jnantity  of  rain  had  not  altered,  then  we  would  be  jnstitied  in  presnnii  ig  that 
the  Columbia  Kiver,  Avhieh  would  about  till  the  bed  of  the  Big  Blue,  instead  of  turning 
westward  at  Walla-Walla,  originally  continued  southward,  until  the  lifting  up  of 
Shasta  and  Lassen,  and  the  adjacent  ridges,  stop]ied  its  course,  and  comix'lled  it  to 
break  through  the  Cascade  Range  at  the  Dalles.  With  onr  present  limited  knowledge, 
Ave  are  not  jnstitied  in  calling  the  Big  Blue  RiA'cr  either  the  Dead  Sacramento  or  the 
Dead  Columbia. 

Som»»  persons  haA^e  argued  that  the  Big  Blue  Lead  ncA'er  was  a  river,  but  only  a 
lacustrine  or  alluvial  deposit.  This  theory,  hoAvever,  is  untenable.  The  Big  Bine 
Lead  has  all  the  marks  which  a  dead  river  should  have.  It  has  a  long  course,  a  Avidth 
nearly  uniform,  a  course  nearly  straight,  some  bends  Avith  eddies  on  the  inner  side,  <i 
peculiar  quartz  unlike  any  found  in  the  neighboring  ridges,  or  in  the  streams  to  the 
eastward,  and  al)undance  of  (juartz  Avhich  no  place  now  known  to  ns  could  haA^e  sup- 
plied, and  which  came  probably  from  a  distant  northern  region  now  coA^ered  with  laA'a  ; 
Avater-worn  gravel,  which  nnist  have  been  carried  far ;  Hat  stones  pointing  doAvn 
stream,  as  a  current  Avould  i)lace  them  ;  strata  of  coarse  and  tine  graA'el,  Avhich  must 
liaA'e  been  deposited  in  a  stream  ;  a  uniform  descending  grade;  the  coarse  particles  of 
gold  Avhich  could  not  have  been  distributed  so  cA'enly  over  a  Avide  channel  except  in  a 
strong  current;  an  immense  quantity  of  gold,  which  required  ages  to  scatter  through 
,1  deposit  three  hundred  feet  deep;  driltwood  unmistakably  water-Avorn ;  trunks  of 
trees  with  the  butts  up  strtsam  ;  tributary  brooks,  ami  a  nimiber  of  other  evidences 
Avhich  Avould  reijuire  more  space  for  their  description  and  explanation  than  I  could 
spare.  To  say  that  the  Big  Blue  is  not  a  dead  river  is  equivalent  to  saying  that  the 
bones  of  the  mastodon  never  belonged  to  a  living  animal,  but  were  formed  under  geo- 
logical intluences  exclusively. 

If  this  Avere  the  only  dead  riA'er  in  the  State,  the  proof  Avould  be  less  conclusive,  but 
there  are  a  dozen  others.  One  which  runs  southwestwardly,  and  nuiy  be  called  the 
Dead  Brandy  River,  appears  at  La  Porte,  Brandy  City,  Caniptonville,  and  North  San 
Juan,  and  is  mai'ked  by  the  same  general  characteristics,  save  that  the  gravel  is  iiner, 
the  i)ebbles  in  the  upper  strata,  being  generally  not  larger  than  a  pigeon's  egg. 

In  Tuolumne  and  Calaveras  counties  Ave  have  the  Dead  Stanislaus  or  Tuolumne 
T.able  Mountain,  Avhich  runs  from  near  Silver  Mountain,  in  Alpine,  to  Knight's  Ferry, 
and  there  disappears.  It  is  covered  by  a  bed  of  basalt,  which  flowed  as  lava  from  a 
volcano  and  tilled  up  the  ancient  bed  ;  and  this  basalt  has  resisted  the  Avear  of  the 
elements,  and  now  stands  as  a  mountain  forty  miles  long,  a  quarter  of  a  mile  Avide,  and 
eight  hundred  feet  high,  the  softer  adjacent  slate  rock  having  been  wasted  and  Avashed 
away.  Under  this  mountain  lies  a  dead  river  rich  in  gold.  A  siunlar  table  mountain 
"jf  basalt,  covering  an  auriferous  dead  river,  Avhich  I  call  the  Dead  Cherokee,  after  its 
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chief  mininti;  carnp,  extends  seventy  miles  from  Lassen's  Peak  to  Orovillc.  At  Ban- 
gor, in  Butte  County,  is  a  small,  dead  river,  seventy  feet  below  tlie  general  surface  of 
the  ground,  and  covered  with  ordinary  soil  and  gravel.  There  are  also  dead  rivers  at 
Smartsville,  Mokelnmne  Hill,  and  San  Andreas.  The  Big  Blue  and  the  Dviad  Brandy 
are  distinguished  by  the  depth  of  their  gravel  and  by  tlie  absence  of  pebbles  of  eruptive 
origin  in  it ;  the  others  have  either  short  courses  or  shallow  deposits  of  gravel ;  and 
the  quartz  forms  a  much  smaller  percentage  of  the  gravel.  In  the  dead  rivers  at  Cliero- 
hee,  Bangor,  and  Smartsville,  a  large  proportion  of  the  boulders  and  pebbles  is  of  lava 
and  basalt,  as  if  the  streams  liad  been  formed  after  the  commencement  of  the  volcanic 
era.  But  different  as  is  the  material  of  the  gravel,  the  tluvial  origin  of  the  deposits  is 
similar  and  indubitable  in  all  of  them,  when  they  are  studied  together. 

EnlUnate  of  costs  of  mining  and  rcdiicinf/  ores  in  Sierra  County,  California,  reported  by  E. 

Spaulding,  July  1,  1869. 

Wages  of  first-class  miners :  Four  dollars  per  day. 
Wages  of  second-class  miners :  Three  dollars  per  day. 
Wages  of  surface  laborers:  Two  dollars  and  fifty  cents  per  day. 
Cost  of  lumber:  Tweuty-five  to  thirty  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Five  dollars  per  coi'd. 
Cost  of  common  powder:  Three  dollars  per  keg. 
Cost  of  giant  powder  :  One  dollar  and  iifty  cents  per  pound. 
Cost  of  quicksilver  :  Ninety  cents  per  pound. 
Cost  of  freight  from  Marysville:  One  and  a  half  cent  per  pound. 
Cost  of  fuel :  Four  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection  &c.-  Ten  thou- 
sand to  twelve  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore:  Seven  dollars. 

Mine  from  which  this  is  reported:  Brush  Creek. 

Character  of  rock  at  that  mine  :  Talc  slate. 

Depth  of  mine:  Two  hundred  and  fifty  feet. 
Maximum  mining  cost  |)er  ton:  Nine  dollars. 

Mine  from  which  this  is  reported  :  Alaska. 

Character  of  rock,  «&c.:  Talc  slate. 

Depth  of  mine :  Two  hundred  feet. 
MininiTim  reduction  cost :  Five  dollars.  r 

Character  of  process  employed:  Common  mill  process 
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CHAPTER  XL 

YUBA  COUNTY. 

The  following  letter  from  Lyman  Orsley  gives  full  particulars  in  re- 
Lotion  to  the  placer  mines  in  the  neighborhood  of  Smartsville,  Yuba 
County: 

Smartsville,  Y'uba  Couxty,  Cal., 

Anrjiisf2i),  1869. 

Dear  Sir  :  The  postmaster  at  this  iilace  has  handed  me  your  circular  letter  of  July 
24,  together  with  tables  for  statistics  of  the  mining  operations  of  this  vicinity.  This 
being  entirely  a  gravel  or  hydraulic  nuniug  district,  I  prefer  giving  you  the  informa- 
tion desired  in  the  shape  of  tlie  following  general  remarks. 

Tlie  work  now  being  prosecuted  is  merely  washing  olf  the  upper  or  top  strata  to  a 
depth,  in  many  places,  of  one  hundred  aud  forty  feet.  This  brings  the  miners  down  to 
the  upper  strata  of  the  ancient  river  bed,  which  follows  an  easterly  and  westerly  course, 
under  a  ranga  of  hills,  which  has  to  be  washed  down  i>reparatory  to  working  the  old 
channel.  This  ancient  riverbed  is  very  rich,  as  [)roved  by  tlie  IMae  Gravel  Company,  which 
is  the  only  comi)any  who  have  worked  it  so  far.  The  country  here  is  in  the  hands  of 
some  six  incorporated  companies,  four  of  which  are  running  bed-rock  tunnels  at  great 
expense,  to  strike  the  old  channel  on  the  bed  rock.  The  tirst  of  these  companies  to 
which  I  refer  is  the  Pactolas  Gold  Mining  Company.  This  company  are  now 
washing  off  the  u[tper  strata,  taking  out,  wlien  running,  from  §^i50  to  $i60  per  day; 
they  wash  about  one-third  of  the  year.  Value  of  mine,  $150,000.  The  company  are 
running  a  bed-rock  tunnel  to  strike  the  old  river  channel.  The  gravel  bank  being  washed 
at  present  is  150  feet  high.  Tiie  new  tunnel  will  give  them  180  feet  in  addition  ;  length 
of  tunnel  BOO  feet,  600  of  which  are  comjileted.  Tlie  rock  being  very  liard,  it  will  re- 
quire eighteen  months  to  complete  the  work.  Cost,  $40,000.  Area  of  mining  ground, 
1,000  feet  on  old  channel,  embracing  some  40  acres  of  gravel  land. 

Next  is  the  Pittsburg  Mining  Company.  They  are  also  running  a  bed-rock  tunnel,  1,600 
feet  in  length  ;  area  of  mining  ground,  2,400  feet  on  old  channel.  Present  product  of  mine, 
$600  per  day  while  wasliing.  This  is  from  the  upper  strata.  The  cost  of  this  tunnel 
is  estimated  at  $140,000. 

Adjoining  the  Pittsburg  on  the  east  is  the  celebrated  Blue  Gravel.  This  mine  has 
opened  the  old  river  channel  some  four  years  ago  ;  since  which  time  the  product  has 
heen  a  million  and  a  quarter,  and  it  is  still  paying  well.  Area  of  this  mine  on  channel 
1,200  feet,  with  adjoining  mining  lands,  comprising  some  80  acres  of  gravel  mining  land. 
The  company's  present  tunnel  will  not  permit  them  to  work  within  40  feet  of  the  bot- 
tom of  the  old  river  bed.  Th(\y  are  running  a  second  tunnel,  which  brings  them  about 
60  feet  deeper.  This  will  enable  them  to  work  out  the  ancient  riverbed  clean.  It  will 
be  completed  in  two  years  at  a  cost  of  some  $90,000.  The  annual  jiroduct  of  the  Blue 
Gravel  is  near  $275,000. 

East  and  adjoining  the  Blue  Gravel  are  the  mines  and  works  of  the  Nevada  Reservoir 
Ditch  Companj^,  a  corporation,  the  stock  of  which  is  held  in  Boston  and  Providence. 
The  mining  territory  belonging  to  this  company  comprises  over  100  acres.  The  upper 
strata  are  being  worked  down  to  the  surface  of  the  old  river  bed,  paying  as  mucli  as 
$400  per  day  while  washing.  The  company  are  running  a  bed-rock  tunnel,  which  will 
tai)  the  old  river  110  feet  deeper  than  the  present  workings.  This  tunnel  will  be  2,372 
feet  in  length,  and  is  driven  from  the  mouth  and  from  two  shafts.  Giant  powder  and 
single  hand  drills  are  used  exclusively,  aud  found  to  eftect  a  saving  of  at  least  thirty  per 
cent,  compared  with  commou  black  powder,  and  the  large  drill.  This  tunnel  will  be 
completed  in  one  year,  and  will  cost  about  $140,000.  From  the  known  richness  of  the 
mine  the  owners  feel  couiideut  of  being  reimbursed  in  six  months  after  the  completion 
of  the  tunnel. 

There  is  also  the  Smartsville  Hydraulic  Mining  Company.  This  company  have  some  100 
acres  of  mining  land.  They  are  also  working  olf  the  upper  strata,  which  are  not  very 
rich.  But  the  company  have  more  than  a  mile  of  4-foot  flume,  through  which  the 
gravel  and  cement  are  passed.  The  facilities  of  working  are  of  the  most  perfect  kind, 
the  work  being  done  with  powder  and  water  as  far  as  possible.  Twelve  hundred  and 
one  kegs  of  powder  have  been  exploded  in  a  single  blast.  The  company  have  made 
but  one  clean  up,  which  yielded  over  $30,000.  This  will  be  surpassed  by  the  present 
washing. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Brown^s  FaUey  district,  Yuba  County,  Cal- 
ifornia, reported  hij  John  Nisbet,  July  1,  1869. 

Population  of  district :  Two  hundred  and  fifty. 
Wages  of  lirst-class  miners :  Three  dollars  per  day. 
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Wages  of  socond-class  miners :  Three  dollars  per  day. 
Wages  of  surface  laborers :  Three  dollars  per  day. 
Cost  of  lumhcr :  T\.eiity-live  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Twelve  and  a  half  cents  per  foot. 
Cost  of  common  powder:  Three  dollars  and  fifty  cents  per  keg. 
Cost  of  giant  powder :  One  dollar  and  tweuty-tivo  cents  per  pound. 
Cost  of  quicksilver:  Sixty-two  and  a  half  cents  per  pound. 
Cost  of  freight  from  Marysville :  Forty  cent.-j  per  one  hundred  pounds. 
Cost  of  fuel :  Three  dollars  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  Ten  thou- 
gand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars. 
Minimum  miuing  cost  per  ton  of  ore  :  Four  dollars  per  ton. 

Mine  from  which  this  is  reported:  Pennsylvania  mine. 

Character  of  rock  at  that  mine :  Variable. 

D^pth  of  mine :  About  seven  hundred  feet. 

Minimum  reduction  cost:  Two  dollars  ]ier  ton. 

Name  of  mill,  and  number  of  stamps :  Pennsylvania  mill ;  sixteen  stamps. 

Character  of  process  employed  :  Copper  plates,  Chilian  mill,  and  pan. 
Maximum  milling  cost :  Three  dollars  per  ton. 
Average  mining  cost  per  ton  :  Five  dollars  per  ton. 
Average  milling  cost  per  ton:  Two  dollars  and  fifty  cents  per  ton. 
Average  yield  of  ore :  Fifteen  dollars  per  ton. 

Eemarks. — As  I  have  been  but  a  short  time  iu  the  district,  the  above  must  he  taken 
as  only  approximately  correct. 
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CHAPTER  XIL 

BUTTE    COUNTY. 

Tlic  followiiiii-  letter  from  Jolni  Nisbet,  esq.,  siiporiutendeut  of  the 
Nisbet  ]Miniii£X  Company, toij;ether  witli  the  subjoiiie<i  tables,  furnishes  ull 
the  quartz-milling  items  of  importance  in  the  above  county.  The  bhmks 
sent  out  to  the  hydraulic  mines  at  Cherokee  Flat  and  Morni  liaA'iue 
hav^e  not  been  returned  lilled.  The  idea  of  i^iving  inlorination  about 
their  doings  to  the  public  seems  to  be  particularly  obnoxious  to  all 
gravel  and  hydraulic  claim-owners. 

Oregon  Coy,  Au{just2i,  1869. 

DearSiii:  Inclosed  ydease  find  two  blanks  filled  as  required.  The  iufi^rinatiou  re- 
quested in  Nos.  1  and  2  can  best  bo  given  in  a  few  general  remarks. 

Tlie  Oregon  Gulcli  district  is  abont  eight  miles  long  by  two  in  width.  It  is  separated 
from  the  Sacramento  Valley  by  the  table-land  lying  a  few  miles  north  of  Oroville. 

All  the  known  gold-beai'ing  veins,  with  one  single  exception,  strike  very  nearly  north 
and  south,  dip  from  40°  to  (VJ^,  and  vary  in  thickness  from  one  to  ten  feet.  They  are 
inclosed  in  a  soft,  decomposed  rock,  which  resembles  in  ap})earance  the  trap  rock  so 
generally  scattered  over  the  foot-hills,  and  which  hardens  at  a  depth  of  from  iifty  to 
one  hnudred  feet  from  the  surface. 

The  greatest  drawback  in  working  this  class  of  veins  is  the  irregularity  of  their 
yi(dd.  The  ore  being  at  one  time  rich,  at  another  nearly  barren,  the  lack  of  si;fiicieut 
means  usually  brings  mining  to  a  stand-still  whenever  a  poor  i)lace  is  met  with  in  the 
hard  rock. 

During  the  year  ending  July  1,  1869,  no  steam  mills  have  been  running  in  the  dis- 
trict, while  the  water  mills  have  not  reduced  more  than  fifty  or  sixty  tons  per  mouth, 
which  probably  yielded  .$10  or  $12  per  ton. 

The  exceptional  case  mentioned  above  is  the  Oroville  lode,  at  the  south  eiul  of  the 
table-land,  near  Feather  River.  This  vein  courses  east  and  west,  and  stands  nearly 
vertical.  It  is  distinctly  separated  from  the  country  lock  by  a  narrow  strip  of  blue 
clay  slate,  and  has  a  more  uniform  character  and  yiwld  than  the  othi'r  veins.  It  has 
not  been  Avorked  during  the  paot  year,  being  in  litigation,  and  will  probably  have  to 
lie  idle  during  the  coming  y'ear. 

The  prospects  for  the  immediate  future  are  not  encouraging,  although  several  mines, 
among  them  the  Cambria,  are  about  to  resume  operations.  The  mine-owners  iiave  thus 
far  only  met  with  disappointment  and  loss  in  a  majority  of  cases,  the  hired  men  get- 
ting most  of  the  money  taken  out.  If  the  x^rice  of  labor  could  be  reduced,  and  thus  a 
more  equitable  division  of  the  proceeds  of  mines  brought  about,  this  district  would 
undoubtedly  yield  largely  in  the  future. 

Estimate  of  costs  of  viuting  and  reducing  ores  in  Oregon  Gidcli  district,  Butte  County,  Cal- 
ifornia, reported  hy  John  Xisbet,  July  I,  1869. 

Population  of  district :  About  six  hundred. 
Wages  of  first-class  miners  :  Three  dollars  per  day. 
Wages  of  second-class  miners:  Two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  lal)orers :  Two  dollars  and  fifty  cents  per  day. 
Cost  of  lumber  :  Twenty-five  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Ten  cents  per  running  foot. 
Cost  of  common  powder :  Ten  per  cent,  on  San  Fi'aucisco  2>rice. 
Cost  of  giant  powder:  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver:  Ten  per  cent,  on  San  Francisco  price. 
Cost  of  fuel :  Tiiree  dollar.s  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &.c. :  Ten  thou- 
sand dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  The  same  ratio. 
Minimum  mining  cost  per  ton  of  ore :  One  dollar  and  fifty  cents  per  ton. 

Mine  from  which  this  is  reported:  Nisbet  mine,  Oregon  City. 

Character  of  rock  at  that  mine  above  :  Open,  reddish,  decomposed  quartz. 

Depth  of  mine  :  Two  hundred  feet. 
Maximum  mining  cost  per  ton :  Ten  dollars  per  ton. 

Mine  from  which  this  is  reported:  Nisbet  mine. 

Ciiaracter  of  rock,  &c.,  lower:  Compast  bluish  quartz,  with  sulphurets. 
Minimum  reduction  cost :  One  dollar  and  fifty  cents  per  ton. 
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Name  of  mill,  and  number  of  stamps  :  Nisbet  mill ;  eight  stamps. 
Character  of  process  employed :  Copper  plates  aud  an  arrastra  for  blaulcct-washings. 
Maximum  milling  cost  per  ton :  Three  dollars. 
Average  mining  cost  per  ton  :  Five  dollars. 
Average  milling  cost  p;T  ton  :  Two  dollars. 
Average  yield  of  ore:  Tsvelve  dollar;5  per  ton. 

Eemarls. — The  surface  rock  is  cheaply  mined,  and  the  gold  saved  by  the  simplest 
proces.s,  while  lower  down  the  hard  blue  v/all-rock  aud  compact  quartz  with  sul- 
lihurets  account  for  the  high  maximum  rate. 
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CHAPTER  XIII. 

PLUMAS    COUNTY. 

Both  quartz  and  hydraulic  mining  has  been  carried  on  to  quite  an 
extent  in  the  county,  and  some  new  discoveries  are  reported.  Late  in 
November  good  placer  diggings  were  found  on  Wahjionsee  Creek,  sev- 
eral of  the  claims  paying  as  high  as  an  ounce  a  day  to  the  hand.  The 
numerous  tunnels  near  Sawpit  have  yielded  rich  dirt  during  most  of  the 
time  in  the  summer. 

Some  of  the  quartz  mines  have  given  very  satisfactory  results,  as 
will  be  seen  Irom  the  following  tables : 

Estimate  of  costs  of  miniug  ani  reducing  ores  in  Jamison  district,  Plumas  County,  Califor- 
nia, reported  hy  William  P.  Wilson,  July  1,  1869. 

Population  of  district :  Two  hundred. 
Wages  of  firstclass  miners:  Sixty  dolLirs  per  month. 
Wages  of  second-class  miners :  Fifty  dollars  per  month. 
Wages  of  surface  laborers :  Fifty  dollars  per  mouth. 
Costdf  lumber  :  Thirty  dollars  per  thousand  feet. 
Cost  of  mining  timber  :  Five  cents  per  linear  foot.  / 

Cost  of  freight  from  Marysville :  Two  dollars  and  twenty-five  cents  per  hundred 
■weight. 

Cost  of  fuel:  Two  dollars  and  twenty-five  cents  per  cord. 

Minimum  mining  cost  per  ton  of  ore:  Five  dollars,  including  milling  process. 

Mine  from  which  this  is  reported :  Seventy-six,  Mammoth  and  Eureka. 

Character  of  rock  at  those  mines  :  Quartz,  containing  sulphides  ol  iron,  copper, 
zinc,  and  lead. 

Depth  of  mine:  Eureka,  four  hundred  and  fifty  feet ;  Mammoth,  four  hundred  and 
iifty  feet ;  Crescent  mine,  two  hundred  and  iifty  feet. 
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Heturn  of  the  production  of  gold  and  silver  in  the  Cherol'ce  mining  district,  Plumas  Couniij, 
California,  for  the  year  ending  July  1,  1869,  reported  bg  M.  B.  Bransford,  superintendent 
of  the  Crescent  Aline. 

Mill,  Crescent ;  owner,  M.  Marcuse;  location,  Indian  Valley ;  mine,  Crescent;  num- 
ber of  tons  of  ore,  15,000;  average  yield,  ten;  total  product,  150,000;  time  of  runnin;];, 
280  days ;  average  number  of  stamps  running,  20 ;  whole  number  of  stamps  in  mill,  '62 ; 
power,  120  liorso-ijower  engine. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Cherokee  district,  Plumas  County,  Califor- 
nia, reported  bg  M.  B.  Bransford,  July  I,  1869. 

Population  of  district :  Five  hundred. 

Wages  of  iirst-class  miners  :  Three  dollars  and  twenty-five  cents  per  day. 

Wages  of  surface  laborers:  Three  dollars  per  day. 

Cost  of  lumber :  Twenty  dollars  per  thousand. 

Cost  of  mining  timber  :  Three  cents  per  lineal  foot. 

Cost  of  common  powder:  Tliree  dollars  per  keg. 

Cost  of  quicksilver :  Fil'ty  cents  \)ev  pound. 

Cost  of  freight  from  Oiovillo:  One  and  a  half  cent  per  pound. 

Cost  of  fuel :  Two  dollars  and  fifty  cents  i)er  cord. 

Minimum  mining  cost  per  ton  of  ore:  Fifty  cents  per  ton. 

Mine  from  which  this  is  reported  :  Crescent. 

Character  of  rock  at  that  mine  :  Gold  quartz. 

Depth  of  mine  :  Thre*?  hundred  and  forty  feet. 
Maximum  mining  cost  per  ton  :  One  dollar  and  fii'ty  cents. 

Mine  i'rom  which  this  is  reported  :  Crescent. 

Character  of  rock,  &c. :  Quartz. 

Name  of  mill,  and  number  of  stamps:  Crescent  mills;  thirty-two  stamps. 

Character  of  process  employed :  Stamp  and  amalgamating  plates. 
Eemarks. — The  mine  has  been  worked  siuce  1862  ;  it  is  in  much  better  condition  at 
present  in  relation  to  quantity  and  quality  of  rock,  than  ever  before. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Clierokee  district,  Plumas  County,  Calir- 
fornia,  reported  by  John  N.  Blood,  July  1,  1869. 

Population  of  district:  Five  hundred. 

Wages  of  first-class  miners:  Three  dollars  per  day. 

Wages  of  second-class  minere  :  Two  dollars  and  seventy-five  cants  per  day. 

Wages  of  surface  laborers  :  Two  dollars  and  seventy-five  cents  per  day. 

Cost  of  lumber  :  Twenty-live  dollars  per  thousand  feet. 

Cost  of  mining  timber:  Four  cents  i'ov  round,  and  eight  for  square. 

Cost  of  commou  powder :  Two  dollars  and  fifty  cents  per  keg. 

Cost  of  giani  powder:  One  dollar  and  twenty-live  cents  per  pound. 

Cost  of  quicksilver :  Sixty-oae  cents  per  j^ound. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore  :  Fifty  cents. 

Mine  fi'om  which  this  is  rei)orted:  Indian  Valley  Quartz  Mills  Company. 

Character  of  rock  at  that  mine:  Quartz  vein. 

Depth  of  mine:  Fiv«  hundred  and  ten  feet. 
Slaximum  mining  cost  per  ton":  Three  dollars. 

Minimum  reduction  cost:  One  dollar  and  fifty  cents  per  ton. 

Name  of  mill,  and  number  of  stamps:  Indian  Valley  Quartz  Mills,  twenty  stamps. 

Character  »f  process  employed:  Wet  crushing,  amalgamating  on  copperplates. 
Average  mining  cost  per  ton  :  Two  dollars  and  fifty  cents. 
Average  milling  cost  per  ton  :  One  dollar  and  fifty  cents. 
Average  yield  of  ore:  Ten  dollars  and  niuety-iive  cents  i^er  ton. 

Remarks. — We  have  produced  and  worked  3,560  tons  of  rock  for  the  last  year,  and  1 
suppose  we  will  keep  on  about  the  same  for  the  remainder  of  the  yeair. 
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CHAPTER  XIV. 
ALPINE   COUNTY. 

The  araouut  of  miuing  done  in  this  connty  dnring-  the  year  has  been 
small ;  but  many  companies  now  seem  to  be  on  the  eve  of  practical  suc- 
cess. The  topograpby  of  the  county  has  led  to  the  abnost  universal 
employment  of  adits  for  opening  claims.  This  method  of  miniug,  though 
undoubtedly  economical  in  the  long  run,  demands  more  capital  at  the 
outset  than  is  required  for  opening  veins  with  inclines;  since  a  tunnel 
(except  in  those  luchy  instances  where  it  is  at  the  same  time  a  drift  in 
the  lode)  must  go  through  barren  rock  until  the  ore  is  reached,  while 
the  sinking  of  an  incline  permits  the  miner  to  gouge  out  by  the  way 
such  bodies  of  paying  rock  as  he  may  discover,  and  thus  make  tlie  miue, 
in  many  cases  pay  for  its  own  development.  Consequently,  the  com- 
panies at  work  in  Alpine  County  have  suffered  greatly  lor  want  of  capi- 
tal; and  their  operations  have  been  frequently  hindered  or  stopped  lor 
this  cause.  Relractory  ores  have  also  given  them  much  trouble,  and  a 
good  deal  of  time  and  expense  have  been  wasted  in  experiments  upon 
new  patented  processes. 

The  following  partial  returns  will  give  some  idea  of  the  present  state 
of  affairs: 

Exhibit  of  producing  mines  in  Alpine  mining  district,  Aljnne  County,  California,  July  1, 18G9, 

7'eported  by  John  Weiss. 


!N"ame. 

Owners. 

Course. 

Dip. 

Dimensions  of 
claim. 

Country 
rock. 

Vein  matter. 

GeorgR  Law . . 

Judge  Bnrbaiik  . . . 
Joliu  W^eiss  &  Co. . 

N.E.,S.W.. 
N.E.,S.W.. 

East  . . 

Trap  rock. 
Trap  rock. 

Goo  J  Hope 

East . . 

2,250  feet 

Porphyry 

Jiemmrks. — The  ore  is  of  gold  and  silver  quartz.  The  George  Law  has  two  tunnels,  one  150  and  the 
other  250  outcroppings,  showing  a  good  defined  ledge.  The  Good  Uope  lias  a  well  defined  ledge,  tun- 
nel of  225  feet  in  length  tapping  ledge  at  150  feet  in  depth.  Had  several  t  ins  of  rock  worked  at  Pioneer 
mill,  yielding  from  |11  to  $13  per  ton ;  have  had  assajs  as  high  as  §200  per  ton. 


List  of  mills  in  Alpine  mining  district,  Alpine  County,  California,  on  July  I,  1869,  reported  by 

John  Weiss. 

Name  of  mill,  Pioneer ;  owners,  San  Francisco  Company;  location,  Markleeville ; 
kind  of  power,  water;  number  of  stamps,  10;  weight  of  stamp,  400  pounds;  number 
and  kind  of  pans,  6 ;  cost  of  mill,  $'i5,00U ;  crushing  capacity  per  day,  '20  tons  ;  amount 
of  wood  consumed  per  day,  1  cord. 

llemarks. — This  mill  has  been  idle  for  some  time.  Last  spring  several  tons  of  Morn- 
ing Star  ore  were  tried  by  chlorination,  (Kiistel  &  Hoffman,)  but  meeting  with  no 
success,  the  process  was  abandoned.     The  wood  consumed  is  for  roasting  purposes. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Alpine  district,  Alpine  County,  California, 
reported  by  John  Weiss,  July  1,  1869. 

Population  of  district :  Five  hundred. 
Wages  of  first-chiss  miners  :  Four  dollars  per  day. 
AVages  of  second-class  miners  :  Three  dollars  and  fifty  centis  per  day. 
Wages  of  surface  laborers :  Three  dolhirs  'per  day. 

Cost  of  lumber;  Fifteen  dollars  per  thousand  at  mill,  one  to  ten  miles  from  mines. 
Cost  of  common  powder  :  Four  dollars  and  fifty  cents  per  keg. 
Cost  of  quicksilver :  Sixty  cents  per  pound. 
Cost  of  freight  from  Reno  :  One  and  a  half  cent  per  pound. 
Cost  of  fuel:  Four  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  «S:c.:  About 
fifteen  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Twenty  thousand  dollars. 
Eemarks. — Our  mines  have  not  been  sufificiently  developed  and  worked  to  enable  me  to 
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give  correct  figures  of  the  cost  of  working,  (fee,  of  our  ores.  Ores  have  been  reduced  from 
a  nuuibcr  of  our  mines  at  a  cost  ranging  fronj  ten  to  lifty  dollars  \>er  ton,  according  to 
their  more  or  less  rebellious  nature;  our  free  ores  can  be  mined  and  reduced  at  the 
niiuiuium  cost  of  eight  dollars  per  ton,  owing  to  our  abuudanco  of  water-power  and 
fuel.  Our  ores  will  average,  tako  the  different  miiuis  together,  lifty  dollars  per  ton. 
We  have  four  quartz  mills  in  the  county,  doing  custom  work. 

Beturn  of  (he  production  of  gold  and  silccr  in  the  Monitor  mining  district,  Alpine  County, 
California,  for  the  year  ending  July  1,  ISGt),  reported  by  iS.  0.  Lewis. 

Mill,  Silver  Creek  ;  owner,  D.  Davidson  ;  location,  on  Silver  Creek  ;  mine,  Tarshish  ; 
iiund)er  of  tons  of  ore,  *7(j ;  average  yield, '$11U  ;  total  product :  *,9-!,33U  ;  tii>.e  of  run- 
ning, otf  and  on  for  two  months;  average  number  of  stamps  running,  8;  whole  number 
of  stamps  in  mill,  tt;  power,  20  horse-power  steam. 

lUmarks. — The  run  of  two  months  was  made  early  last  year  on  Tarshish  ore  at  a  mill 
■which  it  was  not  found  prolitable  to  work  in,  and  as  the  company  had  no  means  to  put 
up  one  and  other  trouble  supervened,  the  mine  has  been  idle  since.     The  Tarshish  com 
pany  is  reported  as  having  succeeded  in  obtaining  $75,000  working  capital,  and  resumed 
operations. 

ExMhit  of  producing  mines  in  Monitor  inining  district,  Alpine  County,  California,  on  July  1^ 
ISny,  reported  by  *S'.  G.  Lewis. 

Narae,  Tarshish  ;  owner,  Schenectady  Silver  Mining  Company  ;  character,  silver  and 
gold  ;  course,  north  and  south  ;  diji,  east  at  angle  of  3"2*^  ;  dimensions  of  claim,  the 
company  have  ten  parallel  claims;  only  one  deposit  yet  struck;  country  rock,  decom- 
posed diorite ;  vein  matter,  quartz  slate;  ore,  antimouial  sulphuret  of  silver,  contain- 
ing about  '-iO  per  cent,  gold  ;  average  value,  first  class,  $300  ;  second  class,  $80  ;  third 
class,  $25,  i)er  ton  ;  product  for  the  year  ending  July  1,  1839,  $8,360. 

liemarks. — I  call  this  a  producing  mine  though  not  now  being  worked.  It  did  pro- 
duce early  in  the  year  and  might  now  if  worked ;  will  stait  up  soon  again. 

*  Estimated  very  near  the  mark. 


CONDITION    OF   MINING   INDUSTRY — CALIFORNIA. 


81 


•a  ^ 

-w        o 

125 


c=;  en  as  OS  ad 

c:j=  n^  cjj  c;^  c;^ 

^a  r-P<  -Bft  rsPf  -c^ 

Qr-  cs  as  aj3  PS 

Boa  cSaj  cjoo  cSiB  cSco 


s  'a      s  "a 
a-a-s&a 


a  a     H  a 

.a   g^.a   g^-^   a-ii'9   a-t^"?   §-1 

r^-^  J^  "3  '^  S  s  ^  S'  "3  '-^  K  B  '-^  i 
cc  tc  CC  CC  M 


a  a 

a  a 

a  a 

a  J 

rt^ 

r-  ft 

r^^ 

c3  a? 

s'a 

a  a 

S  a. 

a  0 

;^.;:  o^.::  i*^ 


3    ©  NO 


G> 


ai3 
S 

S 


o'a 


p,.o      i::,_o      fto 


t-^      t-^ 


^■2 

a.o 


a-a  G-a  Q.a 

_a  o  .5  '^  .5  '^ 

|l  SS  2'o 

«g  -SS  c8 

C3''"  C3^  rt'^ 

p,=M  ^■*^  a,--^ 


CJ  rH 


^  ^ 


f-('a  t.'a  ^H^S  ^,-3  f.<r— 

So     ?;-3     S;3     fc-S     Si's 
^t£    rgw;    :5^    :S^    "3^ 


^a 


CC  M 


«!  ^ 


a  »r' 
u  ft 


O" 


^         :5 


Ho 


5g 

a,° 


«3  ^ 

ftS 


^H   s         o 


O  ft 

2  9 

^  o 

O 


-2S    Sfcx)   gtfi 


aS 
<a  o 


13       ^a 


■<  a 


r5  »;      M 


«g 


a5 

r 


^-''rl       o 


C3  s  ^   "' 


-2        -3 


3 


'S     .   <^ 

B-3'-"  2 


H.  Ex.  Doc.  207- 


a.  ~  o 

•IsS 


"£3 

SaS 
ana 
.5  teg 

*,— -S 
3  a  g 
r  §  ft 

O  o'S 

o-aM 

a  =  CD 

-a  a'.a 


£  a-g 

o  a  o 

~  5  § 


fH  p,a 


a  CI  03 


=1  a  o 

5  o  ft 


•^  o 

"  O  tJO 

cja  a 
at-) 

S  «  d 

"^    CO    ^ 

o  o 


'  tBR 


0 

TS 

a 

a. 

a 

a 

a 

ffii 

a 

0 

- 

f^, 

a 

a 

0 

cS 

^ 

a 

0 

a 

y 

r: 

a 

^ 

a 

>■ 

ci 

a 

t> 

g 

a 

1 

0 

fR 

? 

CJ 

H 

a 

1 

4^ 

ft 

tH 

5- 

^ 

a 

1 

0 

0 
CO 

^ 

4j 

h4 

r-I 

a 

P 

^ 

82        MINKS    AND    MINING    WEST    OF    THE    ROCKY   MOUNTAINS. 

Lht  of  villls  in  Monitor  r.iiiiin;/  district,  Alpine  Coinitj/,  California,  0)i  Jnhj  \,  1869,  reported 

1)1)  iS.  G.  Lewis. 

Name  of  mill,  Monitor  Consolidated;  owners,  Monitor  Consolidated  Mininj^  Com- 
pany; locatio7i,  on  East  Carson  River,  below  the  town  of  Monitor;  kind  of  power, 
water;  number  and  kind  of  i)ans,  not  determined  yet;  cost  of  mill,  not  finished  yet; 
crnsluuf;'  capacity  per  day,  will  be  40  tons. 

licmarks. — This  mill  is  only  partly  hnislied  ;  will  crush  with  one  of  Whelpley  & 
Stouer's  crushers,  and  pulverize  to  line  dust  \'\'ith  two  of  their  pulverizers.  We  have 
already  tried  these  machines  and  find  them  fully  equal  to  the  clain\s  of  the  inventors 
in  everything. — S.  G.  L. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Monitor  district,  Alpine  County,  California 
reported  hij  S.  G.  Lewis,  July  1,  1869. 

Population  of  district :  One  hundred  and  fifty. 

Wages  of  first-class  miners  :  Four  dollars  per  day. 

Wages  of  surface  laborers :  Three  dollars  per  day. 

Cost  of  lumber:  Twenty-six  dollars  jjcr  thousand,  delivered. 

Cost  of  mining  timber:  Twenty  dollars  per  thousand. 

Cost  of  common  powder  :  Four  dollars  and  fifty  cents  per  keg. 

Cost  of  giant  ])owder  :  One  dollar  per  pound. 

Cost  of  quicksilver:  Eighty  cents  per  pound. 

Cost  of  freight  from  San  Francisco  :  Three  cents  per  pound. 

Cost  of  fuel,  good  pine  wood  :  Three  dollars  per  cord  at  mill. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Ten 
ftousaud  dollars,  first-class. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars,  com- 
plete and  first-class. 

Minimum  mining  cost  per  ton  of  ore  of  placing  on  dump  :  Two  dollars  per  ton. 
Mine  from  which  this  is  reported :  Tarshish. 
Character  of  rock  at  that  mine  :  Quartz  slate. 
Depth  of  niine :  From  six-hundred-foot  tunnel. 

Minimum  reduction  cost  in  M.  C.  Mill  to  dust :  Two  dollars  per  ton. 

Average  mining  cost  jier  ton :  Say  three  dollars. 

Average  milling  cost  per  ton :  As  we  shall  have  to  roast  our  ores  I  cannot  yet  say  ; 
wo  think  fifteen  dollars  will  cover  it. 

Remarks. — I  hope  to  be  able  next  year  to  make  more  correct  and  full  report,  as  a 
u"  dl  and  mine  will  be  turning  out  regularly  soon. 


CHAPTER  XV. 

SHASTA  COUNTY. 

Estimate  of  costs  of  mining  and  reducing  ores  in  French  Gulch  district,  Shasta  County,  Cali- 
fornia, {Highland  mill,)  reported  bij  W.  E.  Hopping,  July  1,  1869. 

Population  of  district :  Four  hundred. 

Wages  of  first-class  miners :  Seventy  dollars  per  month  and  board. 
Wages  of  second-class  miners  :  Sixty  dollars  per  month  and  board. 
Wages  of  surface  laborers:  Fifty  dollars  per  month  and  board. 
Cost  of  lumber:  Thirty  dollars  per  thousand. 
Cost  of  common  powder  :  Five  dollars  per  keg. 

Cost  of  giant  powder:  One  dollar  aud  thirty-seven  cents  i^er  pound. 
Cost  of  quicksilver :  Seventy  cents  per  iiound. 
Cost  of  fuel :  Two  dollai's  and  seventy-five  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore:  About  two  dollars  aud  fifty  cents. 

Mine  from  which  this  is  reported:  Highland. 

Character  of  rock  at  that  mine  :  Gold-bearing  quartz. 

Depth  of  mine  :  Developed  one  hundred  aud  fifty  feet. 

Character  of  process  employed  :  Amalgamating  in  battery  aud  copx^er  plates. 
Average  milling  cost  per  ton  :  Two  dollars  and  fifty  cents. 
Average  yield  of  ore  :  Ten  dollars  per  ton. 
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Estimate  of  costs  of  m'minf/  and  rcduchuj  ores  in  French  Gulch  district,  Sliasta  County,  Cali- 
fornia, reported  hy  Samuel  Cooper,  July  1,  18G9. 

Population  of  district :  Four  hundred. 

Wages  of  first-class  miuers :  One  hundred  dollars,  including  board,  i^er  month. 
Wages  of  second-class  miuers  :  eighty-five  dollars,  including  board,  per  mouth. 
Wages  of  surface  laborers :  Seventy  dollars,  including  board,  per  month. 
Cost  of  lumber :  Twenty-five  to  thirty  dollars  iier  thousand. 
Cost  of  mining  timber :  Forty  dollars  per  thousand. 
Cost  of  common  powder  :  Five  dollars  per  keg  of  twenty-five  pounds. 
Cost  of  giant  powder  :  One  dollar  and  thirty-seven  cents  xjer  ]}ound. 
Cost  of  quicksilver:  Seventy-two  cents  per  jiouud. 

Cost  of  fuel:  Two  dollars  and  seventy-five  cents  to  three  dollars  and  fifty  cents  per 
cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  About  two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported :  Washington. 

Character  of  rock  at  that  mine  :  White  and  blue  quartz  thickly  sulphureted. 

Depth  of  mine  :  Developed  four  hundred  feet  from  summit  of  hill. 

Name  of  mill  and  number  of  stamps  :  Washington  ;  twenty-two  stamps. 

Character  of  process  employed:  Common  battery  and  copper-lined  sluices. 
Average  milling  cost  per  ton  :  Two  dollars  and  fifty  cents. 
Average  yield  of  ore  :  Fourteen  dollars  and  fifty  cents. 
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CHAPTER  XVI. 

DEL     NORTE     COUNTY. 

Under  this  bead  I  insert  part  of  an  interesting  account  of  tlie  gold 
coast  of  California  and  Oregon,  by  Mr.  Solomon  Johnson,  published  in 
the  Overland  Monthly  for  June,  1809  : 

That  the  bcacli  sands  of  the  upper  coast  covmties  of  California  and  the  lower  coast 
counties  of  Oregon  are  auriferous  is  well  known.  The  sands  contain  gold  and  platinum 
in  minute  scales  or  particles,  and  a  large  percentage  of  magnetic  iron  or  iron  sand, 
commonly  called  black  sand,  which  is  mixed  or  blended  with  the  common  beach  sand, 
the  bulk  of  which  is  composed  of  quartz-crystal  and  gray  blende.  These  sands  carry 
sufficient  gold  to  make  mining  for  it  remiinorative  in  localities  that  occur  along  the 
coast  for  a  distance  of  three  or  four  hundred  miles.  Gold  mining  at  certain  points  has 
been  carried  on  to  a  considerable  extent  for  the  last  seventeen  years.  Beach  mining, 
as  it  is  called,  difiers  widely  from  placer  mining  or  any  other  kind  of  gold  inining.  The 
mode  generally  adopted  by  the  miners  is  to  avail  themselves  of  the  aid  of  natural  laws 
governing  the  winds,  tides,  and  surf,  which  act  as  a  great  natural  separator,  separating 
the  lighter  and  useless  from  the  heavier  and  precious  particles.  The  force  of  the  wind 
drives  heavy  swells  upon  the  beach  at  high  tide,  and  with  them  a  body  of  sand  more 
or  less  in  quantity,  according  to  the  height  of  the  winds  and  tide,  and  upon  the 
receding  or  ebb  of  the  tide  the  surf  lashes  the  beach  and  carries  back  with  the  under- 
tow the  lighter  portions  of  the  sands,  leaving  a  portion  of  the  iron  sands,  gold,  and 
platinum,  whose  speciiic  gravity  causes  them'to  be  precipitated  to  the  bottom  and  thus 
left  behind.  A,t  low  water  the  miners  go  down  upon  the  beach  and  scrape  up  the  iron 
sand,  (which  is  generally  left  by  the  tide  in  thin  layers,)  and  pack  it  back  out  of  the 
reach  of  the  surf,  Avhen  it  is  washed,  separating  the  gold  from  the  matrix  iron  sand. 
The  usual  mode  of  washing  is  with  a  small  stream  of  water  in  a  sluice,  terminating  on 
an  apron  or  tom,  with  turned-up  sides  and  ends,  the  bottom  perforated  with  small 
holes,  under  which  is  a  wooden  box  set  slightly  sloping,  the  bottom  of  Avhich  is  cov- 
ered with  amalgamated  sheet  copper.  The  sands  coutailiing  the  small  particles  of  gold 
are  washed  upon  the  apron,  and  passing  through  the  small  holes,  strike  vertically  upon 
the  copper  below,  the  gold  adhering  to  the  coppei^,  while  the  sands  pass  otf  through 
an  opening  in  the  lower  end  of  the  box.  This  primitive  contrivance  (although  sta- 
tionary) is  called  a  "machine."  Such  a  mode  of  woiking  is  necessarily  imperfect,  as 
all  the  gold  that  does  not  instantly  adhere  to  the  copper  is  washed  oif  and  lost. 
Miners  are  aware  that  rusty  or  coated  gold  has  no  affinity  for  quicksilver,  and  there- 
fore will  not  adhere  to  amalgamated  copper.  Again,  the  great  specitic  gravity  of  the  iron 
sand^-enders  it  much  more  difficult  to  separate  than  light  earth,  as  in  placer  ruining. 

Within  the  last  three  years  a  new  and  heretofore  unknown  held  or  source  of  nnuing 
has  been  discovered,  i.  e.,  old  deposits  of  iron  sand  containing  gold.  These  deposits  lie 
back  of  the  present  beach  and  above  high-water  mark,  and  consist  of  extensive  layers 
of  iron  sand,  from  a  few  inches  to  three  and  four  l^eet  in  thickness.  Thus  far  but  three 
of  these  ancient  deposits  have  been  discovered :  one  at  Crescent  City,  in  Del  Norte 
County,  one  at  Randolph,  in  Curry  County,  Oregon,  and  one,  recently,  in  Klamath 
County,  five  miles  below  Trinidad.  At  Randolph  the  stratum  of  iron  sand  lies  two 
hundred  and  fifty  feet  above  the  surface  of  the  ocean  level  and  three  miles  back  from 
the  present  beach.  Above  this  stratum  of  iron  sand  are  sixty  feet  of  common  beach 
sand,  and  on  top  of  it  a  forest  of  immense  cedar  trees. 

As  before  stated,  the  existence  of  auriferous  sands  upon  the  coast  is  generally  known, 
but  the  existence  of  beach  sands  at  a  high  elevatiou  above  the  present  ocean  level  is 
not  generally  known ;  in  fact,  it  is  a  sealed  book  to  most  Californians,  and  even  to 
many  people  living  upon  it.  My  attention  was  first  attracted  to  it  by  seeing  layers  of 
beach  sand  and  gravel  on  the  top  of  the  blulF  at  Trinidad,  in  Klamath  County,  and 
upon  inquiry  and  investigation  I  found  that  the  beach  sand  extended  l)ack  from  the 
coast  for  filteeu  <%  twenty  miles,  and  in  some  places  at  an  elevatiou  of  twelve  hun- 
dred feet.  % 

At  Trinidad  and  elsewhere  along  the  coast  there  are  cone-shaped  conglomerate  rocks, 
whoso  heads  are  raised  up  out  of  the  ocean.  These  rocks  are  made  up  of  beach 
sand,  pebbles,  shells,  &c.,  and  must  have  been  formed  above  the  water-line ;  at  the  same 
time,  the  bluffs  above  the  ocean  level  (where  exposed,  a-nd  where  ravines  are  cut  through 
the  upper  strata  of  beach  sands  and  gravel)  reveal  primitive  rock.  At  Gold  Bluff's, 
below  the  mouth  of  the  Klamath  River,  the  "  bluffs"  attain  a  perpendicular  altitude 
of  four  hundred  feet,  and  are  composed  of  layers  of  beach  sand,  gravel,  and  washed 
boulders  cemented  together,  underneath  which  are  the  trunks  of  immense  redwood 
trees,  lying  horizontally,  and  stumiis  of  trees  standing  in  place  below  the  present  ocean 
level.  The  position  of  these  trees  and  the  conglomerate  rocks,  and  the  great  depth  and 
high  altitude  of  the  deposit  of  sand  lying  in  regular  strata,  with  the  same  gradual 
formation  as  with  the  present  ocean  beach,  will  disprove  the  thet)ry  of  this  extensive  tract 
of  country  being  caused  by  any  sudden  upheaval,  and  show,  on  the  contrary,  that  what- 
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ever  clianges  liave  taken  place  have  been  gradual,  extending  through  a  great  period  of 
time.  There  most  have  been  a  gradual  depression,  and  afterward  a  gradual  elevation, 
and  subsequently  a  partial  depression  again,  or  else  the  ocean  has  not  always  remained 
at  its  present  level.  The  same  phenomena  exist  in  New  Zealand  and  in  Australia,  where 
the  same  peculiar  auriferous  sands,  lyiugiu  regular  strata  far  above  the  ocean  level,  are 
met  with  the  same  as  here.  There  the  miners  drift  in  on  the  face  of  the  bluffs,  following 
the  "  pay  "  strata,  which  they  call  "  terrace  mining,"  and  beach  mining  id  carried  on  in 
the  same  way  as  here.  Here,  as  in  New  Zealaud  and  Australia,  the  auriferous  sands 
extend  far  out  in  the  ocean.  Opposite  Crescent  City,  ten  miles  out  to  sea,  gold  was 
found  by  sinking  a  lead,  with  tallow  on  the  lower  end— fine  particles  of  gohl  adhering 
to  the  tallow.  The  beach  sands  as  far  down  as  San  Francisco  contain  gold,  but  in  such 
small  quantities  that  it  will  not  pay  for  working.  The  same  may  be  said  of  the  beach 
sands  as  far  up  as  Puget  Sound ;  the  "  paying  "  belt  being  within  the  boundaries  above 
described. 

Along  the  coast  on  this  sand  belt,  in  the  counties  of  Humboldt,  Klamath,  and  Del 
Norte,  the  finest  forests  of  redwood,  lir,  spruce,  and  Oregon  pine  cover  this  inmiense 
tract  from  the  beach  back  to  the  foot-hills.  In  Oregon,  the  redwood  gives  place  to  the 
cedar  ;  except  a  thin  layer  of  vegetable  mold,  there  seems  to  be  no  soil.  The  roots  of 
most  trees  and  shrubs  spread  out  upon  the  top  of  the  ground,  and  seem  to  take  their 
nourishment  from  the  atmosphere,  which  is  always  kept  moist  by  the  dense  fogs  that 
almost  perpetually  hang  over  the  coast.  This  seeming  sterility  of  the  common  beach 
sand  is  more  apparent  than  real,  as  the  sands  contain  a  nmltitude  of  minute  sea-shells, 
which  arc  almost  wholly  composed  of  carbonate  and  phosphate  of  lime,  the  strongest 
and  best  of  fertilizers,  and  account  for  the  great  fertility  of  clean  beach  sand.  Between 
the  tall  trees,  which  stand  very  thick,  is  an  undergrowth  of  brush  and  vines,  so  thick 
that  a  man  cannot  travel  throligh  it  witbout  cutting  a  trail.  Ferns  grow  from  ten  to 
twelve  feet  high ;  salmouberries,  huckleberries,  straw^berries,  and  many  other  kinds  of 
wild  fruit,  grow  in  great  profusion  and  excellence.  Except  a  few  trails  leading  to  im- 
portant points,  this  sand  country  north  of  Humboldt  Bay  is  a  terra  incognUa,  and  will 
probably  remain  so  until  the  country  is  opened  with  raikoads.  The  coast  is  dan- 
gerous to  commerce. 

As  the  discovery  of  most  of  the  gold-fields  has  been  the  result  of  accident,  so  also 
was  the  existence  of  gold  in  the  beach  sands,  which  was  unexpectedly  found  by  Mr. 
Eugene  du  Bertram,  in  1850.  With  a  party  of  prospecting  miners,  he  was  toilsomely 
proceeding  down  the  coast  in  quest  of  provisions.  They  were  obliged  to  follow  the 
beach,  it  being  impossible  to  strike  through  the  country,  on  account  of  the  impenetra- 
ble jungle  or  underbrush.  In  passing  along  the  beach  at  the  upper  Gold  Bluffs  in  Kla- 
math County,  they  were  surprised  to  see  the  sands  presenting  the  appearance  of  one 
vast  sheet  of  gold.  So  clean  had  the  great  natural  separator,  surf  and  tide,  done  its 
work,  that  the  surface  of  the  beach  was  nearly  covered  with  gold,  and  it  was  some 
time  before  the  astonished  party  could  realize  the  fact  that  what  to  them  glittered 
was  in  reality  gold,  and  not  an  optical  illusion.  As  they  became  satisfied  that  it  was 
no  illusion,  their  natural  cupidity  began  to  show  itself;  hereto  them  was  untold  wealth, 
and  how  to  profit  by  the  discovery  and  keep  others  from  coming  in  and  reaping  the 
harvest  they  considered  theirs  by  right  of  discovery,  was  to  them  the  all-important 
question.  They  had  no  time  to  waste  in  idle  speculations,  as  the  demands  of  hunger 
compelled  them  to  pursue  their  journey  to  Trinidad,  thirty  miles  distant,  without  de- 
lay, where  there  was  a  small  settlement  and  a  raucheria,  and  where  they  could  replen- 
ish their  empty  larder.  Scrapiugmp  a  few  handfuls  of  the  golden  sands,  with  light  hearts 
and  empty  stomachs  they  tramped  on,  keeping  to  themselves  the  secret  of  their  dis- 
covery. At  San  Francisco  they  exhibited  their  sands  (which  proved  nearly  one-half 
gold)  to  a  few  influential  and  favored  parties,  who  speedily  focmed  a  company  and 
embarked  on  a  revenue  cutter  to  take  formal  possession  of  the  fabled  Ophir.  In  order 
to  keep  the  secret  from  the  people  of  Trinidad,  (the  nearest  landing-place,)  they  lay  oft' 
the  Gold  Bluffs,  where  an  attempt  was  made  to  land  through  the  surf  in  a  small  boat. 
The  consequence  was  that  the  boat  capsized  and  out  of  the  six  men  who  embarked  five 
were  drowned,  and  the  sixth,  which  proved  to  be  Mr.  Bertram,  was  hauled  out  of  the 
surf  in  an  exhausted  condition  by  an  Indian  who  happened  to  be  watching  the  move- 
ment. The  remainder  of  the  party,  deeming  it  unwise  to  make  any  further  attempt  to 
land,  set  sail  for  Trinidad  and  from  thence  pi'oceeded  on  foot  up  the  coast  to  the  bluffs. 
But  alas  for  human  hopes  and  expectations  !  Where  they  expected  to  find  the  beach 
covered  with  gold,  no  gold  was  to  be  seen.  They  had  made  no  calculation  and  had  no 
thought  of  the  many  changes  that  had  taken  place  at  each  successive  tide  since  the 
first  discovery.  Disappointed,  heart-sick,  tired,  and  foot-sore,  they  retraced  their 
weary  steps  to  Trinidad,  and  there  embarked  for  San  Francisco,  leaving  behind  the 
glittering  castles  that  their  feverish  imaginations  had  built  high  up  in  those  faithless 
sands.  Mr.  Bertram  and  one  or  two  others  were  still  sanguine  that  what  they  had 
once  seen  a  propitious  tide  would  reveal  again.  The  result  has  been  that  the  beach 
has  been  worked,  when  the  surf  and  tides  were  favorable,  with  not  fixbulous,  but  mod- 
erate profits  to  the  favored  owners  from  that  to  the  present  time,  and  bids  fair  to  last 
for  a  long  time  in  the  future.    Thus  began  and  ended  the  Gold  Bluffs  bubble. 


SECTION   II. —NEVADA. 


OHAPTEE  XVII. 

THE    COMSTOCK    LODE. 

This  chapter,  i)repared  with  the  assistance  of  Mr.  C.  A.  Liickhardt,  and 
based  chiefly  ou  his  notes  and  observations,  is  a  continuation  of  the 
description  given  in  my  report  for  1868,  which  is  thus  brouglit  down  to 
July,  18G9,  and  in  some  cases  to  a  later  date.  For  facility  of  description, 
I  will  again  divide  the  19,000  feet  of  explored  ground  on  the  Com  stock 
into  three  parts,  viz : 

1.  The  northern  portion,  extending  from  the  Utah  to  the  Chollar 
Potosi  mine,  a  distance  of  12,170  linear  feet. 

2.  The  middle  portion,  extending  from  the  Chollar  to  the  Imperial 
North,  a  distance  of  1,791  linear  feet;  and 

3.  The  southern  portion,  extending  from  the  Imperial  North  to  the 
South  Overman,  a  distance  of  4,775  linear  feet. 

There  are  further  locations,  both  north  of  the  Utah  and  south  of  the 
Overman,  to  which  I  will  afterwards  refer. 

I.  Northern  portion  of  the  vein. — My  last  report  showed  the  existence 
of  four  distinctly  separate  ore  bodies,  on  all  of  which  work  has  been 
carried  ou  up  to  date,  while  neither  of  them  has  as  yet  been  exhausted  of 
all  its  ores. 

1.  Commencing  on  the  north,  I  described  the  first  body,  very  irregular 
in  its  form,  110  to  150  feet  in  depth,  and  about  250  feet  iu  length,  lying 
principally  in  the  Sierra  Nevada  Company's  ground.  During  the  latter 
IJortion  of  the  year  ending  July  1,  1809,  it  has  been  very  vigorously 
attacked  by  the  Sierra  Nevada  Company,  yielding  them  ore,  carrying 
principally  free  gold,  of  the  net  mill  value  of  five  to  ten  dollars  per  ton. 
Local  circumstances,  such  as  the  erection  of  a  mill  at  the  mine,  the 
working  of  it  through  tunnels,  «&c.,  permitted  the  extraction  of  this  low 
grade  of  ores,  leaving  the  company  a  small  profit  per  ton.  There  are 
yet  thousands  of  tons  of  ore,  varying  from  three  to  ten  dollars  per  ton, 
in  sight  in  this  body.  The  company  have  explored  the  ground  partially 
for  six  hundred  feet  below  this  ore  body,  but  finding  the  vein  barren  of 
ore,  have  decided  to  dispense  with  further  explorations  in  depth  for  the 
present. 

2.  South  of  the  above  we  have  1,600  to  1,700  feet  of  ground  which 
never  has  been  productive.  We  then  come  upon  the  second  ore  body, 
extending  from  the  North  Ophir  for  over  six  hundred  feet  horizontally 
into  part  of  the  California  ground.  This  body  extended  for  650  to  700 
feet  vertically  below  the  surface,  and  yielded  in  former  times  immense 
quantities  of  rich  ores.  It  is  practically  exhausted,  excepting  some  low 
grade  ores,  for  the  profitable  treatment  of  which  even  the  present  reduced 
rates  of  milling  are  still  too  high.  Its  great  width  in  many  places  caused 
the  leaving  of  pillars  of  fair  ores  at  the  time  it  was  worked;  and  these 
pillars  have  been  attacked  by  individual  contractors  within  the  past  year. 
These  parties  have  often  been  successful  where  it  was  impossible  for  the 
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compniiies  themselves  to  extract  the  ores  with  i)rofit.  Waut  of  capital 
or  ofconfuleuce  has  prevented  the  worli  ot'exph)ration  from  being  carried 
on  as  vigorously  as  might  have  been  expected  by  many,  in  order  to 
deveh)[)  this  ground  below  the  depth  of  G50  or  700  feet.  The  main  work 
of  this  character  thus  far  has  been  the  sinking  of  the  new  Oi)hir  shaft 
for  700  feet  depth,  which  brings  them  280  feet  below  the  point  where 
ore  body  No.  2  pinched  out.  At  that  depth  nothing  was  found  but 
barren  por[)hyries  tilling  the  vein,  and  it  seems  doubtful  whether  any 
ore  will  be  met  with  at  this  depth,  so  far  north  from  where  the  last  ore 
body  terminated.  A  single  drift  from  east  to  west,  in  a  piece  of  ground 
over  two  thousand  feet  in  length  along  the  vein  from  north  to  south, 
does  not,  however,  furnish  enough  facts  to  permit  a  positive  opinion  as 
to  the  possible  worth  of  the  vein  at  this  particular  point.  The  ground 
south  of  this  ore  body  for  over  1,300  feet,  including  south  portion  of  the 
California  Company,  Central  No.  2,  Kinney,  White  &  Murphy,  Sides, 
Best  &  Belcher,  has  been  lying  idle  for  years.  It  was  explored  to  various 
depths,  from  100  to  .500  feet  below  the  surface,  but  never  with  any 
system;  and  nothing  can  be  said  as  to  its  value.  It  is  very  probable 
that  much  ore  exists  here,  but  it  has  yet  to  be  laid  open  to  view.  The 
Central  No.  2,  Kinney,  White,  Murphy  and  Sides,  comprising  860  feet, 
have  been  consolidated,  and  a  shaft,  now  300  feet  deep,  is  being  sunk 
with  the  object  of  thoroughly  investigating  this  ground  for  ore.  It  is 
my  impression  that  they  will  meet  with  success  in  depth,  as  they  will 
most  probably  discover  the  continuous  outcrop  (blind  here  for  1,800  or 
1,900  feet)  of  the  Comstock  vein.  This  outcrop  has  been  ore-bearing 
wherever  struck  all  along  the  line  of  the  vein  for  over  13,000  feet  in 
length,  and  if  discovered  here  should  insure  the  newly-formed  comx^any 
an  indetinite  period  of  lucrative  mining. 

3.  The  third  ore  body,  commencing  at  the  Gould  &  Curry  Company's 
ground,  extended  south  for  2,330  feet  horizontally,  and  its  terminus  was 
discovered  1,089  feet  below  the  outcroppings.  There  were  many  smaller 
outljing  bodies  of  ore  running  generally  parallel  with  it,  and  it  split  in 
several  places,  causing  very  extensive  ore  chambers  at  the  points  of 
reunion.  It  was  this  body  and  its  smaller  companions  which  gave  the 
Gould  &  Curry,  Savage,  and  Hale  &  Norcross  their  unequaled  fame.  It 
alone  has  yielded,  as  nearly  as  I  can  ascertain,  over  $12,500,000  worth 
of  bullion.  It  has  been  exhausted  of  its  ores,  with  the  exception  of  about 
eleven  thousand  tons  in  sight  in  the  Savage  and  five  thousand  tons  in  the 
Hale  &  Norcross,  and  its  limit  in  depth  has  been  demonstrated.  It  is 
very  natural  that  such  a  colossal  mass  of  ore,  worked  so  rapidly  as  has 
been  the  case  here  in  Washoe,  as  much  as  050  tons  of  ore  being  extracted 
daily  for  a  considerable  period,  should  not  be  entirely  exhausted  in  two 
years.  Places  which,  in  the  hurry  of  operations,  were  overlooked  are 
now  being  overhauled.  Old  abandoned  works  are  repaired  and  continue 
to  yield  a  limited  amount  of  fair  ore  daily.  For  example,  one  parallel 
branch  of  this  body  was  first  discovered  three  hundred  feet  below  the 
surface  in  the  Savage  Company's  ground.  It  descended  for  two  hundred 
feet,  was  there  dislocated  sixty  feet  from  west  to  east,  and,  this  disloca- 
tion being  misinterpreted,  was  abandoned  over  a  year  ago  as  having 
closed  out  against  the  east  clay  wall.  Since  that  time  it  has  been  found 
again,  and  worked  for  over  one  hundred  feet  vertically,  varying  from 
three  to  thirty-five  feet  in  width  of  first-class  ore,  ($85  to  $120  assay  per 
ton,)  and  from  thirty-five  to  one  hundred  and  forty  feet  in  length  hori- 
zontally. It  alone  has  produced  for  the  Savage  mine  three  dividends, 
amounting  to  $208,000  net  profit.  This  body  was  called  the  Potosi  Chim- 
ney.   At  present  it  is  again  exhausted,  having  run  out  in  depth  into  a 
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six  feet  wide  quartzose  seam,  full  of  clay  and  clayey  matter,  dipping 
very  flat  to  the  east  and  south.  It  is  still  under  further  exploration, 
hut  it  is  doubtful  if  it  will  again  widen  out  into  a  body  of  ore.  Its  east- 
ern boundary  (clay)  has  been  broken  through,  showing  the  east  country 
rock  beyond,  a  circumstance  unfavorable  to  a  continuation  of  ore. 

There  is  no  doubt  that  similar  conditions  are  likely  to  occur  again 
in  the  ground  surrounding  this  large  third  ore  body;  and  it  is  with  the 
hope  of  finding  yet  other  parallel  ore  seams,  though  not  with  the  ex- 
pectation of  as  good  quality  or  large  quantity  as  the  Potosi  Chimney 
gave,  that  work  is  at  present  carried  on  in  all  of  the  three  above-named 
mines,  in  what  they  term  their  old  works,  from  the  surface  to  a  depth  of 
six  hundred  feet. 

Within  the  three  mines  (a  space  of  say  2,400  feet,  horizontally)  through 
which  this  large  third  ore  body  swept,  explorations  have  been  carried  on 
within  the  year  for  three  hundred  feet  in  depth.  Cross-sections  and 
longitudinal  drifts  have  been  run,  amounting  to  an  aggregate  of  five 
thousand  linear  feet;  the  limits  of  this  third  ore  body  in  depth,  both 
north  and  south,  have  been  determined.  These  explorations  have  also 
revealed  an  entirely  new  body  of  ore  in  the  1037-foot  level  of  the  Hale 
&  Norcross  mine.  It  was  first  met  with  in  sinking  a  small  winze  below 
the  930-foot  level  and  then  found  ninety-three  feet  west  of  the  Hale  & 
IsTorcross  shaft,  in  their  1037-foot  level,  where  it  showed  again  the  dip 
east,  and  the  sinking  of  its  upper  edge  to  the  south,  which  are  phenom- 
ena characteristic  of  all  the  ore  bodies  in  the  North  Comstock.  It  has 
here  been  laid  bare  for  2G0  feet  in  length,  showing  from  six  to  twenty-one 
feet  width  of  pay  ore.  Its  ores  are  somewhat  ditferent  from  the  ores  of 
the  upper  bodies.  Thej^  contain  more  galena,  and  iron  and  copper 
pyrites,  and  traces  of  zincblende.  In  a  word,  they  are  "baser,"  and,  in 
consequence,  not  as  docile  in  wet  amalgamation.  This  body  promises  to 
be  somewhat  extensive.  The  ores  may  be  called  thirty-dollar  mill  ores, 
though  in  places  they  have  milled  $60  to  805  per  ton.  They  are  not 
regularly  distributed  through  the  thirty-seven  to  forty  feet  quartz-width 
in  which  they  occur.  Large  pockets  of  quartz,  worth  only  $3  to  $10  per 
ton,  will  frequently  change  places  with  rich  ore:  for  twenty  feet  in  length 
the  body  will  give  sixty-dollar  miU  ore,  and  again  for  fifteen  feet  or  so 
only  fifteen-dollar  miU  ore. 

It  has  abeady  yielded  largely  in  ore  in  the  Hale  &  Norcross  lowest 
level,  where  it  has  been  extracted  for  twenty-eight  to  thirty-five  feet  in 
height  by  over  one  hundred  and  twenty-five  feet  in  length,  and  has 
every  appearance  of  continuation  in  depth.  Moreover,  it  lies,  where 
opened  upon,  over  one  hundred  and  twenty  feet  to  the  east  from  the 
west  wall,  and  has,  therefore,  should  it  even  stand  vertically,  one  hundred 
and  thirty-five  feet  to  iiinch  out  in  before  it  will  meet  the  west  wall. 
The  Hale  &  Norcross  is  now  deepening  the  main  shaft,  which  will  cut 
this  ore  body  seventy-two  feet  below  the  present  lowest  level,  (1037-foot.) 

The  Savage  shaft  has  attained  a  vertical  depth  of  958  feet,  and 
pierced  at  this  depth  a  quartz  body  twenty-one  feet  wide,  which  carries 
the  fac-simile  of  the  ore  of  the  Hale  &  IsTorcross  body,  but  only  in  small 
bunches  and  pockets.  It  is  probable  that  these  twenty-one  feet  of 
quartz  are  the  northern  portion  of  that  Norcross  ore  body.  There  are 
strong  reasons  to  believe  this,  but  it  is  not  absolutely  certain,  as  three 
hundred  feet  horizontally  and  eighty  feet  vertically,  of  unexplored  ground 
exist  between  the  two  explored  points.  Should  this  prove  to  be  the  case, 
we  might  expect  this  newly  discovered  body  to  be  of  large  dimensions; 
we  shonld,  in  fact,  know  it  to  be  already  473  feet  in  length,  but  how  much 
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of  that  leDgth  would  be  pay  ore  it  is  impossible  to  say.  The  ores  of  this 
body  lie  very  irre^i;ularly,  in  bunches  and  pockets,  as  I  have  remarked. 

By  these  developments,  and  others  to  be  hereinafter  described,  in  the 
middle  and  southern  portion  of  the  Comstock,  we  are  strengthened  in 
the  oi)inion  that  as  long  as  the  west  wall  stands  regular  and  undis- 
turbed, whatever  be  the  case  with  the  eastern  boundary  of  the  vein, 
so  long  we  may  expect  the  occurrence  of  new  quartz  bodies  in  dei)th. 
The  ores,  however,  become  poorer,  more  refractory  to  the  simple 
''Washoe"  method  of  extraction,  and  more  irregularly  dei)osited 
through  the  accompanying  gangue  than  they  were  in  the  superticial 
bodies. 

4.  Going  further  south  from  the  Hale  &  Norcross  and  entering  the 
Chollar  I'otosi  ndne,  we  have  the  fourth  ore  body,  which  has  been 
worked,  August.  18G9,  to  the  depth  of  tive  hundred  feet  below  the  out- 
crop for  a  distance  of  nearly  one  thousand  feet,  horizontally.  The 
widest  portion  exposed  last  year  was  123  feet;  ore  has  been  extracted 
in  places,  since  then,  for  nearly  two  hundred  feet  in  width.  Very  exten- 
sive explorations  have  been  carried  on  in  depth  through  the  Chollar 
Potosi  shaft  within  the  last  year.  The  ground  has  been  ])ros])ected 
to  a  depth  of  l,-!20  feet  below  the  surface,  Ijut  the  vein  was  louml  to  be 
tilled  with  porphyries,  showing  only  very  narrow  quartz  seams  sparingly 
distributed  and  carrying  merely  traces  of  ore.  Meeting  in  dei)th  neither 
ore  nor  even  promising  indications,  the  company  devoted  attention  to 
the  upper  old  mine,  which  has  been  overhauled  and  re-explored  from  the 
surface  to  a  depth  of  over  five  hundred  feet,  with  great  success.  Ground 
which  was  looked  upon  as  exhausted  has  yielded  largely  in  ores;  and  in 
the  extreme  western  portion  of  tlie  vein,  near  the  surface,  where  no  ore 
was  ever  suspected  to  exist,  very  fair  mill-rock  has  been  found  in  abund- 
ance. For  a  space  of  over  three  hundred  feet  (measuring  from  east  to 
west  across  the  vein)  on  the  surface,  ore  has  been  extracted  in  large 
quantities;  and  from  appearances  the  company  has  yet  six  or  eight 
months'  supply  of  ore,  worth,  probably,  $10  to  822,  (null  value,)  in  wight, 
representing  about  tifty  thovisand  tons,  which  will  pay  a  i)rolit  at  the 
present  mill  rates.  There  is,  aside  from  this  estimate,  a  vast  amount  of 
ore  of  lower  grade  in  the  mine,  which  will  prove  valuable  at  some 
future  day  when  milling  rates  will  be  still  further  reduced. 

From  the  above  description  it  will  be  seen,  that  in  the  last  year,  espe- 
cially in  the  latter  portion  of  it,  the  leading  mines  situated  on  the  North 
Comstock  have  had  to  attack  their  old  works  for  ores,  which  had  become 
valuable  from  local  circumstances.  The  workings  in  depth  have  proven 
so  far  only  a  drain  on  the  treasuries  of  the  different  companies;  what 
new  developments  have  been  made,  are  but  a  small  comi)ensation  for 
their  incurred  cost.  It  is  true,  more  prospecting  woik  might  have  been 
carried  on,  in  the  space  of  nearly  12,500  feet,  than  has  actually  been 
accom])lished;  but  even  this  latter  would  possibly  not  have  been  under- 
taken had  not  the  old  ore  bodies  held  out  so  well.  Prospects  north  are 
certainly  not  very  llattering  at  present,  though  there  are  1,500  feet  in 
one  place,  and  5,300  feet  in  another,  (along  the  course  of  the  vein,)  not 
explored  in  depth,  viz:  between  GouUl'&  Curry  and  Ophir,  and  between 
Ophir  and  the  Utah  Company's  ground. 

II.  Middle  portion  of  the  vein. — Under  this  name  I  designate  the  ground 
from  the  Chollar  Potosi  South,  to  the  Imperial  North,  1,71)1  linear  feet, 
occupied  by  the  Bullion,  Exchequer,  Alpha,  Treglone  and  Imi)erial 
North. 

As  I  stated  in  last  report,  this  ground  contained  the  commencement  of 
two  extensive  bodies  of  ore,  especially  the  western  one.     This  included 
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the  outcroppings,  which  have,  with  the  exception  of  some  low-grade  ore, 
been  exhausted  iu  this  portion  of  the  vein.  Small  pillars  left  in  early 
workings,  and  old  stopes,  packed  with  the  "deads"  of  former  days,  con- 
tinue to  produce  limited  quantities  of  ore,  principally  in  the  Alpha  and 
Imperial.  Two  hundred  tons  of  ten-dollar  to  fourteen-dollar  mill-ore 
will  cover  the  daily  yield  from  the  entire  1,794  feet  of  vein  length. 
During  the  past  year,  explorations  have  been  carried  on  in  the  Bullion, 
Alpha,  and  Imperial,  and  260  feet  of  farther  depth  have  been  pros- 
pected. The  Bullion  has  obtained  a  depth  of  1,400  feet;  the  Imperial, 
1,130  feet;  Alpha,  1,000  feet.  The  result  has  been,  that  the  vein  is  found 
to  vary  from  93  to  130  feet  in  width,  and  to  show  more  porphyry  inter- 
mixed with  the  vein  matter,  which  is  highly  impregnated  with  iron  pyrites. 
Quartz  has  been  found  in  the  Bullion  as  wide  as  43  feet,  but  carrying- 
only  traces  of  ore  through  the  mass;  the  Imperial  shows  from  15  to  30 
feet  of  quartzose  matter,  likewise  bearing  ore  in  traces  only.  The  Alpha, 
at  the  lowest  level,  exposes  the  vein  90  feet  wide,  filled  jnincipally  with 
barren  i)orphyry  which  divides  the  quartz,  leaving  seven  feet  close  to 
the  east  wall,  and  three  to  four  feet  near  the  western  wall.  Both  these 
seams  show  ore,  but  of  no  considerable  value,  consisting  principally  of 
snlphurets  of  lead  and  zinc,  carrying  silver  in  traces.  In  the  Alpha, 
the  seven  feet  of  quartz  underlying  the  east  clay,  when  first  discovered, 
gave  great  hopes  for  a  bright  future ;  small  boulders  of  good  ore  were 
fonnd  imbedded  in  the  porphyry  immediately  nnderlying  this  quartz; 
and  in  exploring  the  ground  upwards,  some  three  or  four  feet  of  fair  ore 
were  encountered.  It  was,  however,  soon  worked  out,  having  yielded 
over  two  hundred  tons  of  forty-dollar  mill  ore.  Explorations  are  still 
carried  on  in  all  these  three  mines,  with  the  hope  of  meeting  with  an 
ore  body  in  the  quartz  mass,  now  developed  at  the  lowest  depth  attained. 
These  efforts  will  probably  be  successful ;  but  the  vast  amount  of  iron 
pyrites  gives  ground  to  fear  that  the  ore  will  prove,  when  found,  to  be 
of  a  very  refractory  nature. 

III.  ^outh  portion  of  the  veiyi. — Including  the  ore  which  existed  in 
the  divide  or  middle  portion  of  the  Comstock,  I  mentioned  last  year  the 
existence  of  seven  distinctl}^  visible  bodies  or  zones  of  ore  in  the  Com- 
stock, taking  the  ground  from  the  Bullion  to  the  South  Overman. 

1.  The  first,  which  extended  from  the  Alpha  to  the  Crownpoint,  and 
which  had  been  worked  for  over  2,300  feet  in  length,  with  some  inter- 
vening barren  ground,  is  not  yet  fully  exhausted.  The  Yellow  Jacket 
is  producing  from  GO  to  70  tons  daily  from  it,  of  the  average  mill  value 
of  $17.  Belcher,  Overman,  and  Kentuck  have  also  to  extract  ore  from 
it  yet,  but  it  is  impossible  to  say  how  much  may  be  expected  from  their 
reserves. 

2.  The  second,  which  commenced  south  of  Exchequer,  extended  for 
825  feet  southward,  and  terminated  in  the  Imperial  South,  may  be  con- 
sidered as  exhausted.  Some  little  ore  may  yet  remain ;  but  it  is  doubt- 
ful if  its  extraction  would  leave  a  profit  to  either  of  the  companies. 

3.  The  ore,  w^hich  was  left  at  the  date  of  my  last  re[)ort  in  the  ore 
body,  commencing  in  the  Imperial  South,  and  extending  into  the  north- 
ern portion  of  the  Yellow  Jacket,  (where  it  had  been  worked  to  a  depth 
of  475  feet  below  the  surface,)  has  been  exhausted. 

4.  The  fourth  body,  the  horizontal  length  of  which  was  nearly  1,200 
feet,  commencing  in  the  Yellow  Jacket  mine  and  extending  partly  into 
the  Belcher  ground,  although  "worked  out,"  as  was  supposed  last  year, 
has  given  considerable  ore  since  from  smaller  parallel  bodies,  pillars, 
and  ground  at  former  times  insufficiently  explored,  in  the  extreme 
western  j)ortion  of  the  vein.    In  the  Kentuck  Mine  it  reached  its  maxi- 
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mum  width,  and  continues  there  to  yield  daily  from  50  to  75  tons  of 
twenty-eight-dollar  to  thirty-dollar  mill  ore.  The  Belcher  Company  has 
done  little  work  in  its  old  workings,  through  which  this  body  went,  but 
has  lately  reopened  the  ground,  and  will  produce  from  it,  I  think,  sev- 
eral thousand  tons  of  ore.  None  of  these  four  bodies  extended  more 
than  500  feet  below  the  outcroppings,  except  in  the  Imperial  mine,  the 
body  designated  as  No.  2.  Search  has  been  made  to  find  their  continua- 
tion in  depth,  but  without  satisl;ictory  results. 

5.  In  the  Segregated  Belcher  and  Overman  occurred  a  body  very 
irregularly  deposited,  which  has  yielded  largely  in  ores.  It  has  been 
explored  for  1,200  feet  in  length,  and  over  450  feet  below  the  snrtVice ; 
its  best  ores  are  exhausted,  but  the  work  of  extracting  low-grade  ore 
continues,  and  at  times  a  nest  of  rich  ore  is  met  with,  but  of  no  great 
dimensions.     It  wdl  probably  give  yet  4,000  tons  of  low-grade  ore. 

G.  At  the  Yellow  Jacket,  Kentuck,  and  Crownpoint  mines,  ore  body 
No.  4  had  its  terminus  about  500  feet  below  the  surface.  Explorations 
last  year  proved  a  dislocation  of  the  entire  vein  matter  from  west  to 
east,  for  about  400  feet  horizontally.  An  ore  body  was  discovered  4G2 
feet  east  from  where  ore  body  No.  4  closed  out,  in  the  500-foot  level  of 
the  Crownpoint  mine.  It  dipped  east,  sank  northward,  was  found  to 
course  through  Crownpoint  North,  Kentuck,  and  into  Yellow  Jacket, 
where  its  northern  terminus  has  been  demonstrated,  197  feet  north  from 
the  Yellow  Jacket  south  line  in  the  900-foot  level,  giving  for  this  body 
a  horizontal  length  of  491  feet,  or,  diagonally,  a  length  of  G30  feet.  It 
varied  in  width  from  8  to  39  feet,  and  has  been  nearly  or  quite  ex- 
hausted in  Crownpoint.  Kentuck  extracted  ore  from  it  for  nine  months, 
and  has,  according  to  last  estimate,  between  11,000  and  12,000  tons  of 
thirty-dollar  mill  ore  yet  standing  between  the  700-foot  and  900-foot 
levels.  The  Yellow  Jacket  has  extracted  the  greater  portion  of  the  ores 
of  this  body,  but  has  yet  about  5,000  tons  of  twenty-seven-dollar  mill  ore 
standing  aljove  the  900-foot  level.  As  work  i^rogressed  on  this  fine  ore 
body,  it  was  found  that  it  will  not  pay  to  extract  its  ores  below  the  900- 
foot  level  in  Kentuck,  while  the  900-foot  level  of  the  Yellow  Jacket 
showed  the  ore  of  excellent  quality,  and  there  is  no  doubt  but  it  will 
extend  into  the  Yellow  Jacket  1,000-foot  level,  when  opened. 

A  great  deal  of  good  ore  from  this  body  has  been  lost ;  and  it  is  very 
doubtful  if  the  above  estimate  of  12,000  tons  of  twenty-seven-dol- 
lar mill  ore  (standing  in  Kentuck)  will  hold  good,  from  the  fact  that  the 
disastrous  fire  which  began  April  7,  18G9,  in  the  Yellow  Jacket,  Ken- 
tuck, and  Crownpoint,  caused  tlie  caving  of  much  of  the  partially 
worked  ground  between  the  GOO-foot  and  900-foot  levels.  The  slopes 
which  took  fire  have  been  burning  ever  since,  and  are  on  fire  in  places 
yet;  and  it  is  only  with  the  greatest  circumspection  and  care  that 
work  can  be  carried  on  in  the  neighborhood  of  the  burning  or  charring 
mass  of  timbers,  so  as  to  get  at  the  ore,  and  at  the  same  time  to 
cool  the  ground  gradually  without  giving  air  to  the  carefully  inclosed, 
smoldering,  chaotic  labyrinth  of  ore,  caved  ground,  charring  timbers, 
ashes,  and  dust.  The  suspension  of  artificial  ventilation,  leaving  the 
workmen  to  labor  in  an  atmosphere  pregnant  with  carbonic  oxide,  «&c., 
and  innumerable  other  naturally-occurring  obstacles,  have  caused  all 
work  for  the  past  four  months  to  progress  very  slowly,  and  made  it  very 
expensive.  Moreover,  the  ores  could  not  be  assorted,  and  in  conse- 
quence of  these  evils,  the  mines,  which  woi^d  have  given  a  revenue, 
ran  in  debt. 

Crownpoint  was  the  first,  and  in  fact  the  only  mine  on  the  southern 
portion  of  the  Comstock,  which  carried  on  explorations  in  depth.     The 
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900-foot  level  shows  the  above-flescribed  ore  body  to  have  passed 
away  from  this  mine  into  Keutuck ;  but  a  quartz  seam,  varyiDg  from 
four  to  nine  feet  in  width,  has  been  followed  and  i^rospected  on  this 
level  for  several  hundred  feet,  showing,  however,  only  traces  of  ore. 
Explorations  have  been  carried  200  feet  deeper  within  the  last  year,  and 
levels  have  been  opened  at  1,000  and  1,100  feet ;  but  cross- sections 
through  the  vein  show  a  quartzose  mass  with  only  traces  of  ore.  Sul- 
phurets  of  iron  are  found  thickly  disseminated  in  the  porphyries  which 
lie  in  close  contact  with  the  quartz.  This  can  scarcely  be  regarded  as 
a  good  sign  for  finding  tractable  ore  in  quantity.  In  the  Yellow  Jacket 
mine,  from  where  ore  body  No.  3  closed  out,  south  to  where  ore  body 
No.  4  commenced,  (a  horizontal  distance  of  over  780  feet,)  there  had  been 
but  little  exploration  carried  on,  although  the  ground  was  favorable  for 
the  existence  of  ore.  The  730-foot  level  was  opened  northward,  and 
disclosed  a  narrow  quartz  seam  with  some  ore.  The  810-foot  level  was 
opened  and  denionstrate<l  eleven  feet  width  of  ore,  which  has  been  fol- 
lowed for  280  feet,  showing  from  three  to  eighteen  feet  width  of  thirty- 
five-dollar  mill  ore.  The  900-foot  level  was  then  opened,  which  showed 
the  newly  found  ore  body  of  the  810-f6ot  level  to  be  from  fourteen  to 
eighteen  feet  wide,  carrying  extremelj^  rich  seams  and  bunches  of  ore. 
It  has  been  followed  for  sixty  feet,  thus  far,  north  and  soath,  and  gives 
forty  dollars  mill  ore.  This  body  does  not  stand  in  communication 
with  any  ore  body  heretofore  discovered;  it  has  every  appearance  of 
being  of  very  large  dimensions,  and  has  improved  very  materially  in 
depth  in  the  last  100  feet  explored,  so  that  Yellow  Jacket  has  to  all 
appearances  a  bright  future. 

Like  the  ore  found  in  Al])ha  1,000-foot  level,  and  Hale  &  Norcross 
1,037-foot  level,  this  body  has  also  a  considerable  intermixture  of  baser 
metals,  which  was  not  the  case  in  the  upper  ore  bodies.  Its  ores  are 
often  in  nests,  very  rich,  and  alternate  abruptly  with  barren  quartz  oi 
even  porphyry.  The  same  phenomenon  was  also  visible,  but  not  to  so 
great  an  extent,  in  ore  body  No.  G. 

From  the  above  description  it  will  be  seen  that  there  is  a  probable  re- 
occurrence of  new  ore  bodies  in  the  Comstock,  in  depth,  so  loug  as  the 
west  wall  remains  firm.  Within  the  last  year  work  has  been  continued 
on  the  formerly  discovered  eleven  bodies  of  ore,  some  of  which  are  en- 
tirely, and  others  not  quite,  exhausted ;  and  two  new  bodies  only  have 
been  met  with.  It  is  true  that  explorations,  vertical  and  horizontal, 
could  have  been  jHished  to  twice  or  thrice  their  actual  extent;  and  had 
this  been  done,  it  is  very  probable  that  there  would  be  more  ore  in  sight. 
Yet,  it  is  certain  that  the  actual  value  of  the  Comstock  has  diminished 
materially  within  the  past  year.  The  bullion  product  has  been,  under 
the  circumstances,  large ;  but  it  has  mainly-  come  from  ground  on  the 
vein  which  was  known  to  be  valuable  before  the  year  commenced,  rather 
than  from  newly  developed  ground  in  depth. 

It  is  very  probable  that  the  coming  3'ear  will  give  us  an  equal  yield  if 
not  a  larger  one  than  the  foregoing,  as  railroads,  &c.,  now  facilitate  all 
mining  and  milling  operations  enormously,  and  the  vast  amount  of  low- 
grade  ore  (estimated,  as  closely  as  possible,  to  amount  to  3,500,000  tons 
of  ten-dollar  to  fourteen-dollar  mill  ore  standing  in  the  eleven  old  ore 
bodies,  not  including  new  developments  made)  which  yet  exists  along  the 
vein  may  be  beneficiated  hereafter,  while  hitherto  only  fifteen-dollar  to 
sixteen-dollar  mill  ore  has  been  thought  worthy  of  attention. 

The  two  newly  discovered  ore  bodies  give  every  promise  of  large 
dimensions  and  of  a  quality  insuring  a  handsome  revenue  to  the  respect 
ive  mines  in  which  they  are  situated.     They  are  not  explored  sufficiently 
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to  enable  me  to  speak  with  certainty  as  to  tlieir  value,  but  allowing  them 
their  highest  probable  extent  and  richness,  the  fact  remains  that  out  of 
19,000  feet  of  length  of  ground  along  the  course  of  the  vein  there  were, 
to  an  average  depth  of  say  COO  feet,  about  0,000 feet  length  of  productive 
ore  ground ;  while  between  that  depth  and  1,000  feet,  we  have  at  present, 
though,  it  is  true,  explorations  have  been  but  partial,  only  730  feet 
length  of  productive  ore  ground  actually  developed. 

It  has  been  the  experience,  thus  far,  that  on  this  vein  the  deeper  ore 
bodies  are  smaller  than  those  near  the  surface.  Their  ores  occur  less 
unilormly  distributed  through  the  gangue,  and  are  more  refractory,  an 
evil  which  unfortunately  threatens  to  increase  as  greater  depths  are 
attained.  It  is  true  that  nests  and  small  deposits  of  extreme  richness 
occur  at  intervals,  but  not  in  sufficient  quantity  to  compensate  for  the 
increase  of  cost  for  their  extraction,  to  say  nothing  of  the  inevitable 
expense  of  prospective  and  accessory  work  which  all  falls  to  the  cost  of 
mining.  On  the  other  hand,  the  cost  of  extraction  and  beneficiation  of 
the  ores  will  hereafter  be  decreased.  The  Virginia  and  Truckee  railroad 
from  Virginia  to  Carson,  along  the  Carson  Eiv^er,  began  running  in  No- 
vember, and  milling  facilities  by  water-power  will  be  furnished  along 
the  river,  reducing  the  price  of  reduction  probably  fifty  per  cent,  below 
former  rates.  Many  of  the  shafts,  belonging  to  the  leading  mines,  have 
attained  sufiQcient  depth  to  be  close  to  the  west  wall  of  the  vein,  or  at  least 
not  very  far  from  it.  Three  of  them,  Gould  &  Curry,  Chollar,  and  Crown- 
point,  have  already  pierced  it,  and  will  doubtless  be  changed  to  inclines, 
as  the  Chollar  and  Bullion  shafts  have  been.  In  working  through 
inclines,  one-third  or  one-fourth  of  the  shaft-area  (according  to  the  size) 
becomes  useless,  which  augments  the  cost  of  hoisting  by  one-third  or 
one-fourth  of  what  it  is  when  the  main  exit  of  the  mine  is  vertical.  This 
fact  will  compel,  in  course  of  time,  the  consolidations  of  several  adjoin- 
ing companies  to  work  through  one  shaft,  a  measure  which  ought  to  have 
been  adopted  long  ago. 

As  above  remarked,  two  new  ore  bodies  have  been  discovered  within 
the  last  year  by  explorations  in  depth ;  one  in  the  northern  and  one  in 
the  southern  i^ortion  of  the  vein.  The  latter  promises  to  be  the  more 
valuable.  Other  and  fruitless  prospecting  work  has  not  inspired  much 
hope  of  soon  discovering  fresh  ore.  On  the  contrary,  we  find  north  of 
the  lately-discovered  ore  the  vein  filled  principally  with  feldspathic 
porphyry  in  various  stages  of  decomi)osition  up  to  plastic  clay ;  small, 
irregularly  deposited  barren  quartz-seams  have  now  and  then  been  en- 
countered ;  the  porphyry  is  impregnated  with  iron  pyrites ;  and  lime, 
as  both  carbonate  and  sulphate,  has  been  found  to  increase  gradually, 
and  replace  the  quartz  more  and  more  as  depth  on  the  vein  has  been 
attained.  As  far  as  our  experience  of  this  vein  has  gone,  the  analogy  of 
these  phenomena  is  anything  but  encouraging  in  leading  us  to  believe 
in  a  speedy  recurrence  of  ore.  In  the  southern  portion  of  the  Com- 
stock,  beyond  the  new  ore  body  alluded  to,  a  striking  departure  from 
established  analogy  is  observed.  Experience  on  the  Comstock  has 
always  shown  that  wherever  the  vein  itself  presented  large  quantities  of 
porj)hyries  imbedded  in  its  matrix,  large  deposits  of  quartz  were  sure  to 
be  found  at  the  termini  of  these  intruded  masses ;  and  that  wherever 
large  quartz-bodies  were  met,  there  we  were  sure  to  find  ore  also.  Now, 
developments  in  Bullion,  Imperial,  and  Crowupoint,  from  a  depth  of 
1,000  feet  to  1,400  feet,  have  proved  the  existence  of  large  quartz  bodies. 
The  Bullion,  at  1,200  feet,  shows  03  feet  quartz-width ;  the  Imperial 
1,000-foot  level  shows  50  feet  quartz  and  over  87  feet  quartzose  mat- 
ter; the  Crowupoint  1,000-foot  and  1,100-foot  levels  show  from  20  to  CO 
feet  width  of  quartzose  matter ;  yet  in  neither  mine,  in  the  ground  re- 
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ferred  to,  has  ore  been  found  in  more  than  traces.  These  quartz  bodies, 
and  the  porphyries  accompanying  them,  show  carbonate  and  sulphate 
of  lime,  which  neither  contained  at  the  upper  levels.  The  waters  met 
with,  since  limestone  made  its  appearance  and  the  porphyry  became  so 
full  of  pyrites,  have  been  hot — 120°  Fahrenheit  on  Jane  28  in  Crown- 
point  1,100-foot  level;  and  ore  has  never  yet  been  found  in  paying  bodies 
in  this  vein  where  hot  water  was  encountered.  The  first  example  of  this 
rule  was  furnished  five  years  ago  in  the  North  Comstock.  The  Central 
Company's  shaft  had  attained  a  depth  of  502  feet — 1G2  feet  below  the 
terminus  of  the  ore — and  hot  water  was  encountered,  preventing  further 
explorations.  Since  that  time  the  Ophir  has  explored  over  400  feet 
deeper,  with  a  level,  and  found  nothing  but  limestone  and  pyrites. 

The  impression  I  received  last  year  has  not  been  removed  by  the 
history  of  the  present  year.  All  the  observed  phenomena  appear  to  in- 
dicate that  the  present  deepest  workings  of  the  Comstock  mines  are  in 
a  comparatively  barren  zone  of  the  vein,  which  seems,  moreover,  to  be 
characterized  by  a  change  in  the  gangue  from  predominant  quartz  to 
predominant  carbonate  and  sulphate  of  lime.  Whether  this  gradual 
variation  in  the  gangue  is  in  any  way  the  cause  of  the  diminution  of  ore, 
or  merely  an  accidental  coincidence.  I  shall  not  discuss.  The  discussion 
would  require  the  proposition  and  defense  of  some  particular  theory  of 
the  processes  of  the  vein  formation,  which  I  do  not  desire  to  undertake, 
and  an  investigation  of  l^hemical  as  well  as  geological  character,  for 
which  the  facts  are  not  yet  sufficient.  I  must  confess,  however,  that  I 
incline,  aside  from  theoretical  reasoning,  to  believe  the  appearance  of 
lime  in  the  vein  to  be  connected  directly  with  a  change  in  its  metallifer- 
ous character.  Not  that  it  has  prevented  the  occurrence  of  ore  in  depth ; 
but  that  the  character  of  the  ore  and  its  distribution  will  be  found  to 
change  if  the  lime  continues.  It  is  quite  natural — that  is  to  say,  quite 
a  common  phenomenon — that  the  zone  between  two  sorts  of  gangue 
shonld  be  comparatively  barren ;  antl  this  appearance  need  not  discour- 
age the  expectation  of  finding  new  metalliferous  deposits  below  it.  With 
regard  to  the  important  question,  how  extensive  this  zone  may  be,  of 
course  it  would  be  folly  to  attempt  a  definite  answer,  yet  the  following- 
suggestions  may  be  of  value : 

1.  The  barren  zone  now  penetrated  by  the  deeper  workings  on  the 
Comstock  is  either  one  of  transition  or  one  of  temporary  variation.  The 
quartzose  gangue  has  by  no  means  disappeared  ;  it  only  threatens  to  do 
so,  or  at  least  to  become  permanently  subordinate.  The  lime,  on  the 
other  hand,  threatens  to  become  permanently  predominant,  and  has 
thus  far  proved  unfavorable  to  the  occurrence  of  ore  in  the  forms  and 
combinations  hitherto  characteristic  of  the  vein.  In  this  mixed  condi- 
tion of  things,  the  vein  matter  being  neither  one  thing  nor  the  other,  it 
is  not  surprising  that  the  iiroportion  of  ore  is  so  greatly  diminished. 
Without  meaning  to  commit  myself  to  any  elaborate  theory,  I  may  say, 
for  the  purpose  of  illustration,  that  the  calcareous  minerals  are,  as  it 
were,  themselves  playing  the  part  of  ore  to  the  quartz. 

2.  We  may  reasonably  expect  one  of  two  things.  Either  the  unpleas- 
ant admixture  of  lime  will  prove  to  be  local  and  temporary,  and  the 
vein  will  resume  again  in  depth  its  original  matrix,  or  the  change  now 
threatened  will  continue  until  the  carbonate  and  sulphate  of  lime  are 
permanently  predominant  as  gangue. 

3.  In  the  former  case  the  chances  are  in  favor  of  a  briefer  contiiuiance 
of  the  barren  interval,  and  of  a  subsequent  recurrence  of  ore  bodies  simi- 
lar in  character  and  distribution  to  those  already  exjjloited.  In  favor 
of  this  supposition  we  have  the  universal  i)revalence  of  quartz  as  vein 
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material  tlirougli  our  silver-bearing  regions,  and  the  comparatively  in- 
frequent appearance  in  large  quantities,  under  suck  conditions,  of  the 
carbonate  or  sulphate  of  lime.  Moreover,  there  has  not  been  observed, 
so  far  as  I  know,  any  decided  change  in  the  country  rock,  such  as  might 
be  expected  (though  not  of  absolute  necessit}")  to  herald  or  accompany 
a  complete  change  in  gaugue.  Again,  there  is  some  encouragement  for 
this  view,  in  the  fact  that  the  vein  of  the  Occidental  and  other  mines, 
lying  a  mile  and  a  half  or  two  miles  east  of  the  Comstock,  contains  in 
its  south  portion  heavy  layers  of  lime  rock,  which  yield  in  depth  to 
quartz.  (See  my  former  report,  p.  50.)  This  fact  has  perhaps  the  more 
signiticance,  since  we  may  probably  look  to  the  east  for  the  principal 
sources  of  the  materials  filling  the  Comstock  lode. 

4.  In  case  of  the  complete  change  of  the  gangue  and  the  permanent 
prevalence  of  lime,  the  character  of  the  ores  and  the  manner  of  their 
distribution  would  probably  sulfer  a  complete  change  also.  As  a  mere 
illustration,  I  may  say  that  the  ores  in  depth  would  have  to  bear  the 
same  relation  to  lime  that  the  present  ores  bear  to  quartz.  This  rela- 
tion science  cannot  now  exactly  define;  it  is  surmised  to  be  partly 
chemical,  partly  electrical,  and  partly  mechanical ;  and  it  is  certainly 
dei>endent  also  upon  the  manner  in  which  the  vein-fissure  was  filled, 
and  the  succession  and  relative  duration  of  the  different  entrances  of 
vein-matter.  The  nature  of  the  ore  that  might  be  expected  in  a  lime 
gangue  on  the  Comstock  is,  however,  practical^  indicated  by  the  modi- 
fications already  observed  in  those  i^arts  of  the  vein  where  lime  forms  a 
considerable  proportion  of  the  gangue ;  and  judging  from  this  hint  we 
might  anticipate  more  widely  disseminated  ore,  of  lower  grade,  contain- 
ing more  base  metal  and  more  diflicalt  of  treatment  than  has  been  the 
case  in  general  heretofore. 

It  is  impossible  to  predict  which  of  the  two  contingencies  thus  described 
will  arise.  With  regard  to  the  latter  it  may  be  said  that  the  analogies 
of  other  veins  in  the  neighborhood,  or  even  in  the  whole  silver  belt  of 
the  United  States,  afford  no  argument,  since  none  of  them  are  opened 
,to  such  a  depth.  The  probability  of  the  change  alluded  to  will  increase 
with  every  new  depth  attained  in  working  on  the  barren  zone. 

5.  The  most  difficult  and  costly  labor  on  this  vein  has  always  been, 
.and  is  now  more  than  ever,  the  exploration  of  the  vein  for  new  bodies 
.of  ore ;  and  the  expense  of  this  necessary  work  has  increased  with  in- 
creasing depth  until  it  is  now  crushing.  The  reduction  in  milling  rates 
affords  no  relief  to  those  companies  which  have  no  ores  to  be  milled, 
Ihough  it  will  enable  work  to  be  i)rosecuted  in  many  cases  where  for- 
merly the  high  cost  of  treatment  prevented  the  extraction  of  low-grade 
ores.  The  present  crying  necessity  is  a  cheapening  of  the  mine  expenses. 
The  Virginia  and  Truckee  railroad,  by  reducing  the  prices  of  timber, 
and  to  some  extent  of  supplies,  has  effected  a  considerable  improvement ; 
bat  much  remains  to  be  done  before  the  ex[)lorations  in  depth  can  be 
economically  carried  on  to  the  extent  which  the  circumstances  encourage 
and  demand. 

Foremost  among  the  necessary  reforms  is  the  consolidation  of  com- 
panies, .and  the  consequent  reduction  of  the  cost  of  administration. 
This  movement  is  already  beginning  among  the  snuiU  proprietorships, 
and  by  another  year  I  ex[)ect  to  find  the  aggregate  number  of  com- 
panies on  the  vein  greatly  reduced. 

The  systems  of  ventilation  by  machinery,  of  drainage  by  pumps,  and 
of  hoisting  through  vertical  shafts,  though  great  improvements  on  the 
ruder  methods  of  natural  ventilation,  (or  no  ventilation,)  hoisting  water 
in  buckets,  and  dragging  out  ore  through  inclines,  are,  nevertheless, 
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fast  approaching  their  economical  limit  of  application  in  these  mines. 
In  a  foot  note  to  my  previous  report,  (page  52,)  I  pointed  out  the  great 
advantage  of  utilizing  the  enormous  "head"  afforded  by  the  depth  of 
the  shafts,  in  the  employment  of  hydraulic  power.  This  is  not  possible 
until  an  outlet  is  created  below  for  the  water  so  employed;  and  this  con- 
sideration alone  renders  the  construction  of  a  deep  tunnel  an  economi- 
cal necessity.  It  is  reported  that  operations  have  been  commenced  on 
the  Sutro  Tunnel,  and  that  the  laboring  miners  themselves  have  sub- 
scribed a  large  sum,  "as  a  first  installment,"  toward  the  enterprise. 
Whoever  builds  this  tunnel,  it  seems  to  be  of  vital  importance  to  the  in- 
dustry of  mining  on  the  Comstock  that  it  should  be  completed.  The 
calculation,  quoted  in  my  last  report,  that  fifty  gallons  of  water  per  sec- 
ond, wi:h  a  fall  of  two  thousand  feet,  create  a  working  capacity  of  1,800 
horse-power,  is  slightly  exaggerated,  as  the  power  thus  created  would 
be  more  exactly  1,510  horse-power;*  but  the  fact  remains  as  a  forcible 
argument,  justifying  my  assertion  that  "  if  the  Sutro  Tunnel  is  completed 
to  the  lode,  and  connected  with  deep  shafts,  the  conditions  for  explora- 
tions to  still  greater  depths  will  be  more  favorable  than  they  were  at 
the  very  surface ;  since  the  immense  power  of  the  hydraulic  column  will 
be  at  the  service  of  the  miner." 

SnNES  ON  THE  CONTINUATIONS  OF  THE  COMSTOCK. 

So  many  of  the  Comstock  mines  proper  have  been  compelled  to  ex- 
tract from  their  old  workings  ores  once  cast  aside,  as  not  worth  enough 
to  pay  for  treatment,  that  the  mills,  as  well  as  the  mines,  have  found 
their  advantage  in  reducing  the  prices  of  custom-work,  to  enable  these 
operations  to  be  continued;  and  this  reduction  of  prices  has  in  turn 
caused  the  resumption  of  active  work  on  many  a  mining  claim  beyond 
the  limits  of  the  recognized  Comstock  ledge,  though  on  the  extensions 
north  and  south  of  its  sup]iosed  course.  South  of  the  Overmann  are 
three  or  four  claims  which  have  lain  idle  for  years.  Under  the  present 
favorably  low  milling  rates,  ore  is  extracted  from  them  on  contract  by 
small  companies  of  miners.  It  is  principally  found  near  the  surface, 
contains  a  comparative!}^  large  proi)ortion  of  gold,  and  yields  from 
811  to  $11  a  ton.  The  amount  thus  obtained  is,  however,  quite  lim- 
ited. North  of  the  Utah,  work  has  been  done  for  some  time  on  smaU 
claims;  and,  it  is  said,  with  profit.  There  are  a  good  many  places  on 
and  around  the  Comstock  lodes  where  it  would  not  pay  a  large  company 
to  operate,  but  where  small  associations  of  miners,  not  burdened  with 
costly  organizations  and  administrations,  can  labor  with  jirofit. 

The  Sacramento  mine  appears  to  occupy  the  northern  continuation  of 
the  Comstock;  and  in  this  mine  a  larger  amount  of  work  has  been  per- 
formed than  in  any  other  of  the  similar  locations  coming  under  this 
head.  The  ores  run  as  high  as  $20  per  ton,  and  may  be  called  ,  on  the 
average,  twelve-dollar  mill  rock ;  the  mean  production  is  50  tons  per 
day.  

*A  gallon  of  water  contains  231  iuclies,  and.  weighs  8.3388822  avoirdupois  pounds. 
To  compute  the  power  of  a  fall  of  water,  it  is  necessary  to  nuiltiply  the  amount  in 
pounds  falling  per  minute,  by  the  height  in  feet  through  which  it  falls.  The  product 
is  the  number  of  foot-pounds  per  minute  exerted  by  the  fall.  As  33,000  foot-pounds  per 
minute  constitute  one  horse-power,  it  is  easy  to  obtain  the  number  of  horse-powers. 
Thbij: 

50X60X8.3388822X2000     ,,,,,,,  _..,  ,     .r,        ,  ^       ^      • 
33  000 =1,516.16  horse-powers,  exerted  by  the  column  of  water  in  mo- 
tion as  above  supposed. 
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West  ot  the  Comstock,  very  little  prospecting  work  has  been  done 
during  the  year.  The  explorations  of  former  seasons,  upon  the  small  par- 
allel quartz  veins  in  the  syenite  of  the  west  wall,  were  not  encouraging  in 
their  results,  and  have  not  been,  to  any  considerable  extent,  renewed  or 
continued. 

On  the  contact  vein  to  the  eastward,  (see  last  year's  report,  page  50,) 
operations  have  been  successfully  prosecuted,  especially  since  the  reduc- 
tion of  milling  rates.  The  aggregate  length  of  the  locations  on  this  vein 
amounts  to  three  nnles;  but  only  four  or  five  of  the  claims  have  been 
worked  of  late  with  vigor.  The  principal  mines  are  the  Occidental,  St. 
George,  Lady  Bryan,  Monte  Christo,  and  Flowery.  All  of  these,  and 
especially  the  Occidental  and  Flowerj^,  contain  a  large  amount  of  low- 
grade  ore.  The  ground  of  the  Occidental  has  been  explored  to  the  depth 
of  nearly  seven  hundred  feet,  yielding  low-grade  ore  (average  $14)  all 
the  wny  down.  The  lower  tunnel  (referred  to  in  my  last  report,  ])age 
50)  has  reached  the  vein  8G3  feet  below  the  outcrop  and  given  evidence 
that  the  ore  is  continuous  in  depth.  The  company  has  the  promise,  in 
the  ground  already  opened,  of  eighteen  months  or  two  years  of  lucrative 
activity. 

The  Flowerj"  mine  has  only  recently  {i.  e.,  during  the  summer)  become 
the  scene  of  renewed  operations.  The  ores  vary  from  $10  to  $28  in 
value  per  ton,  and  are  easy  of  reduction  by  the  Washoe  process.  The 
principal  matrix  of  the  vein  in  this  mine  is  quartz,  while  the  southern 
part,  especially  in  the  Occidental,  shows  predominant  lime. 

The  contact  vein  upon  which  these  mines  are  situated  will  undoubt- 
edly yield  much  more  ore  and  bullion  than  has  heretofore  been  expected 
of  it.  The  extended  and  healthy  activity  here  springing  up  is  a  proof  of 
the  wisdom  of  reducing  the  custom  rates  at  the  mills,  without  which 
measure  these  mines  could  not  have  been  worked.  Now  that  the  com- 
pletion of  the  railroad  to  Carson  is  carrying  in  that  direction  the  Com- 
stock ores,  the  mills  in  and  about  Virginia,  Avhich  would  otherwise  be 
left  without  employment,  find  in  these  mines  fortunate  sources  of  supply 
already  open. 


Estimate  of  cost  of  mining  and  reducing  ores  in  Virginia  district,  Storey  County,  Nevada, 

Julu  1,  1869. 

Wages  of  first-class  miners :  Four  (iollars  for  eight  hours'  work. 

Wages  of  second-class  miners :  Three  dollars  and  fifty  cents  for  eight  hours'  work. 

Wages  of  surface  laborers:  Three  dollars  to  three  dollars  and  fifty  cents  for  tea 
hours'  work. 

Cost  of  lumber :  Common  boards,  three  and  oue-half  cents  per  foot. 

Cost  of  mining  timber:  Hewed,  thirty  dollars  j)er  thousaud  feet;  sawed,  twenty- 
eight  dollars  per  thousand  feet ;  planking,  twenty-seven  dollars. 

Cost  of  common  powder :  Three  to  four  cents  per  pound. 

Cost  of  giant  iiowder :  One  dollar  and  fii'ty  cents  x^er  pound. 

Cost  of  quicksilver :  Sixty-three  cents  f)er  pound. 

Cost  of  freight  from  Kheno  to  Virginia:  From  sixty  to  seventy-five  cents  per  hun- 
dred pounds,  in  summer ;  Irom  eighty-seven  cents  to  one  dollar  and  twelve  cents,  in 
winter. 

Cost  of  fuel :  Nut  pine,  sixteen  to  seventeen  dollars ;  cedar,  eight  to  eleven  dollars 
in  Virginia;  (cost  in  Gold  Hill  is  a  trifle  less;)  yellow  i)ine,  from  fourteen  to  fifteen 
dollars  per  cord. 

Cost  of  ten-stamp  mill,  including  freight  and  erection :  Thirty-five  thousand  dollars.* 

Cost  of  twenty-stamp  mill,  incl'hding  freight  and  erection :  Sixty  thousand  dollars.* 

*  California  paiteru  does  not  exist  here,  because  California  pattern  has  no  pans.  The  above  estimate  is 
made  for  pan-amalgamation  and  taken  from  actual  figures  of  costs. 
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Minimum  mining  cost  per  ton  of  ore :  Tlireo  dollars  and  seventy-six  cents. 
Mine  from  which  this  is  reported :  Chollar  Potosi  mine. 
Character  of  rock  at  that  mine :  Blasting  rock  mostly,  (silver  and  gold.) 
Depth  of  mine:  Deepest  ore  extracted  is  three  hundred  and  sixty  feet;  mostly 
two  hundred  and  sixty  feet  deep  and  less ;  whUe  the  depth  of  new  shaft  is  one 
thousand  two  hundred  and  twenty-five  feet. 
Maximum  mining  cost  per  ton,  (accessory  work  included  :)  Eleven  dollars  and  sixteen 
cents,  (as  near  as  can  be  ascertained.) 

Mine  from  which  this  is  reported :  Yellow  Jacket. 
Character  of  rock :  Easy  of  extraction,  not  requiring  powder. 
Depth  of  mine  :  Nine  hundred  feet. 
Minimum  reduction  cost:  Seven  dollars  and  sixteen  cents;  also,  two  dollars  and 
twelve  cents  per  ton.- 

Name  of  mill,  number  of  stamps :  Savage  mill,  thirty  stamps ;  Sierra  Nevada,  fifteen 
stamps. 

Character  of  process  employed  :  Wet-crushing  and  pan-amalgamation ;  wet-crushiag, 
amalgamation  in  battery  riffles,  blaukets,  no  pans. 
Maximum  milling  cost :  Eleven  dollars  and  eighty-two  cents. 
Name  of  mill,  and  number  of  stamps :  Rhode  Island,  twenty  stamps. 
Character  of  process  employed :  Wet-crushing  and  pan-amalganuxtion. 
Average  mining  cost  per  ton :  In  the  whole  district,  six  dollars  and  fifty  cents  per 
ton. 

Average  milling  cost  per  ton:  Eight  dollars  in  the  whole  district  for  pan-amalga*- 
mation. 

Average  pulp  assay  of  ore  of  the  whole  district :  Forty  dollars,  (as  close  as  can  be 
ascertained.) 
Average  yield  of  ore :  Sixty-eight  per  cent,  of  the  fire  assay. 

Eemarks.— The  Union  Mill  and  Miuiug  Company  crushed  170,378.682  tons  of  ore,  at 
a  cost  of  nine  dollars  and  sixteen  cents  per  ton,  including  all  repairs  and  accessory 
work. 


Bullion  product  of  Virginia  mining  district,  Storey  County,  Nevada,  for  the  year  from  July, 

1SG8,  to  July,  1869. 


Virginia. 


Gold  Hill. 


Virginia  and 
Gold  HiU. 


ie68-^uly 

August 

September 

OctoVier  . . . 

November. 

December . 
1869 — January — 

February  . . 

March 

April 

May 

June 

Total 


$Cei,  387  80 
537,  205  50 
523,  91)9  35 
585,  317  45 
614,  659  37 
60, 145  68 
553,  807  39 
759,  988  87 
600,482  16 
628, 177  08 
449,  425  50 
421,792  41 


?631, 
624, 
470, 
263, 
221, 
271, 
285, 
229, 
231, 
150, 
72 
68! 


183  72 
966  93 
005  61 
730  61 
707  42 
448  73 
648  53 
251  55 
049  87 
217  35 
005  81 
922  93 


*0,  396,  388  56 


*3,  520,  799  06 


18,  778  67 
62,  775  92 
119,  640  90 

126,  547  76 
130,  822  36 

127,  009  02 
93, 159  40 
60,  160  64 

121,  539  92 
246,697  89 
230,  829  78 
292,  476  70 


f  1,  627,  039  13 


Making  a  total  of  $11,544,266  75. 

*  By  "Wells,  Fargo  &  Co.'s  Express. 


\  By  Union  Pacific  Express. 


Annual  statement  of  the  Sierra  Nevada,  January  1,  1870. 

Statement  of  profits : 

Dividends  paid $45,000  00 

Old  indebtedness 19,626  39 

New  boilers  and  engines 4,  965  44 

Cash  on  hand 485  50 

Total 70,077  33 
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Deduct : 

Cash  ou  baud  Jauiiary  13,  1869 $6G9  94 

Present  indebtedness 16, 457  10 

$17, 127  (M 

Net  profit 52,  950  29 

The  receipts  from  all  sources  were $155, 971  36 

Amount  of  ore  crushed tons . .  18,000 

Average  yield  per  ton $8  66 

Mine  expenses  per  ton $1  92 

Mill  expenses  per  ton ." 3  03 

Other  expenses  per  ton 77 

5  72 

Profit  per  ton 2  94 

or  34  per  cent. 


Annual  statement  of  the  Opliir,  December  15,  1869. 

Eeceipts : 

Ophir  reduction  works $12,076  25 

Woodworth  mill 13, 158  88 

Balance  collected  on  assessment  No.  8 18,  935  00 

Assessment  No.  9 50,400  00 

Assessment  No.  10 50,  400  00 

Amount  collected  on  assessment  No.  11 30,  816  00 

Miscellaneous 11,802  75 

Balance  on  hand,  December  16,  1868 22, 687  26 

Total 210,276  14 

Disbursements : 

General  expenses  at  mine $7,  745  40 

Buck's  shaft  construction 82, 420  20 

Buck's  shaft  machinery 48, 054  54 

McDonald  &  Whitney^  (compromising  suit) 19, 937  82 

Virginia  and  Truckoe  railroad,  (advanced) 25,  000  00 

Miscellaneous 18,  685  76 

Cash  on  hand,  December  15,  1869 8, 432  42 

Total 210,276  14 


Duriug  the  year  143  feet  of  shaft  were  sunk  and  about  1,000  feet  of  drift  run. 


Annual  statement  of  the  Gould  ^-  Curry,  Xovemher  30,  1869. 

Bullion  from  9,412  tons  of  ore $247,584  29 

Sale  of  sluices,  tailings,  &c 32,  355  26 

Sale  of  6,149  tons  of  ore 6,  399  30 

Assessment  No.  6 72,  000  00 

From  Reservoir  mill 26, 318  52 

Material  sold,  rents,  &c 7, 153  46 

Superintendent's  balance  account 7, 106  81 

Miscellaneovis  items 3, 442  71 

Overdrawn  on  treasurer 22,  878  84 

Cash  on  hand 51  85 

Total 425,291  04 
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Disbursements :  - 

Cash  iudebteduess  November  30,  18U8 $38,822  0£ 

Bills  payable 3,  875  OC 

lusurauce  on  D  street  works 1,  470  26 

Labor  at  mine 132,  536  33 

Materials  for  mine 70, 512  40 

Mill  account 4,  858  §0 

Taxes,  State  and  county 6, 117  37 

Adverse  claims  and  legal  expenses 8, 785  55 

General  expenditures ;  salaries  of  officers 16,  057  6f 

Reducing  ore  at  custom  mills 101, 980  86 

Virginia  and  Truckee  railroad 40, 090  00 

Miscellaneous 5,  274  70 

Total 425,  291  04 


The  total  assets  of  the  company  aggregate  $322,392,  against  Avhich  there  are  liabili- 
ties amounting  to  $45,325. 


Annual  statement  of  the  Savage,  July  1,  1869. 

Receipts : 

Bullion  product $1,949,925 

Premium  on  same 4,  H75 

Ores  sold 15,919 

Tailings,  &c 6,  32.3 

Cash  on  hand  July  1,  18GS 106,3-0 

Total 2,  083,  362 

Disbursements : 

Dividends $751,  575 

Reduction  of  ores,  custom  mills 552,  836 

Reduction  of  ores,  company's  mills 145,  447 

Labor 284, 769 

Salaries  of  officers 20,  022 

Virginia  and  Truckee  railroad 75,  000 

Timber  and  lumber 50,  549 

Fuel,  wood  and  coal 53,  636 

Hardware,  candles,  &c 26,  025 

Assaying 10,  839 

Taxes 19,  520 

Sundries 45,  749 

Cash  on  hand,  July  1,  1863 47,  395 

Total 2,  083,  362 


One  hundred  and  fifty  thousand  dollars  was  subscribed  toward  the  completion  of  the 
Virginia  and  Truckee  railroad.  The  amount  of  ore  on  hand  at  the  mine,  July  1,  1868, 
was  1,683,  and  on  July  1, 1869, 121  tons.  The  ore  reduced  during  the  year  amounted  to 
55,479  tons.  The  amount  of  ore  sold  was  15,368  tons.  The  cost  of  production  and  re- 
duction, yield  and  profit  of  the  ore  reduced  during  the  past  year  compares  as  follows 
with  the  two  preceding  years : 


Tears. 

Production. 

Eednction. 

Total. 

Tieltl. 

Profit. 

1866-1867  

m  01 

7  21 

8  SO 

814  04 
13  74 
12  22 

121  95 

20  95 

21  12 

S41  94 
40  84 
34  87 

|19  99 
19  89 

1867-1868  

1868-1869  

13  75 

The  amount  of  ore  reduced  in  1866-'67,  was  69,377  tons ;  in  1867-'68,  84,627  tons,  and 
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in  18G8-'69,  55,479  tons.    The  receipts  and  disbursements  for  tliepast  three  fiscal  years 
compare  as  follows : 


Tears. 


Keceipts.        Disbursements.  Cash  on  Land. 


18C6-18G7 

1867-1 8(i8 

i868-i8(;a 


$2,  935,  875 
3,  530,  834 
1,  977,  042 


$2,  898, 183 
3,  502,  230 
2,  035,  967 


§77,710 
100,  320 
47,  393 


The  monthly  dividends  disbursed  by  the  company  for  the  same  years  were  as  fol- 
lows :  In  1866-'67,  $880,000 ;  in  1867-'68,  $1,500,000  ;  in  1868-'69,  $968,000.  From  date 
of  orc;anization  the  amount  of  ore  taken  from  the  mine  has  been  339,808  tons  ;  reduced, 
324,317  tons  ;  gross  receipts  in  bullion  and  from  ore  sold,  §13,304,740;  assessments  levied, 
$188,000 ;  and  dividends  disbursed,  $4,528,000.  The  available  assets  of  the  company  at 
tJie  close  of  the  liscal  year  were  $90,803,  against  liabilities,  $2,655.  The  property  assets 
of  the  company  aggregate  $256,000,  as  follows:  Savage  and  Atchison  mills,  $90,000;  E 
street  shaft  and  works,  $150,000  ;  buildings  at  Virginia  and  assay  office,  $16,000. 


Annual  stafcment  of  the  Hale  4'  Korcross,  March  1,  1869. 
The  following  is  taken  from  the  secretary's  statement : 
Receipts : 

Cash  on  hand  February  29,  1868 $3, 918  18 

From  assessments .' 201,900  00 

Bullion  and  ores  sold 395,691  77 

Fair  shaft  account — transfer  of  materials  to  mine  account 19,  542  35 

Cash  for  amount  of  overdraft  at  Bank  of  California 4,  637  00 

Sundries 4,720  21 

Total 630,469  51 

Disbursements : 

Mine  account $275, 286  79 

Ore  account — reduction 216, 775  47 

Machinery  account 9, 345  55 

Fair  shaft  account 12,  278  90 

Salary  account 13, 100  00 

Bank  of  California 61, 784  72 

Bills  payable 7, 283  08 

Sundries - 34,  477  26 

Cash  on  hand 137  74 

Total 630,  469  51 


The  expense  of  reducing  16,535^  tons  of  ore  amounted  to  $13  11  per  ton.  During 
1866  the  bullion  yield  aggregated  .$1,355,220,  equal  to  $47  32  per  ton  ;  in  1867,  $864,998, 
equal  to  $34  14  per  ton;  in  1868,  $395,146,  equal  to  $23  89  per  ton.  The  statement 
shows  an  excess  of  assets  over  liabilities  amounting  to  $218,981  51.  Assessment  No. 
34,  of  |5,  has  been  rescinded. 


Annual  statement  of  the  Chollar  Potosi,  June  1,  1869. 

The  company  extracted  during  the  year  44,900  tons  of  ore,  giving  an  average  yield 

of  $23  70  per  toil.  The  cost  of  extraction,  reduction,  «5cc.,  was  $2109;  leaving  a  net 
protit  of  $2  61  per  ton. 

The  following  is  the  secretary's  statement. 

Receipts : 

Bullion $1,152,303  37 

Ores  sold 29, 989  33 

Premi um  on  bullion 2, 849  22 

Superintendent's  account 3,  074  37 

Sundries 2, 845  50 

Cash  on  hand  per  last  statement 110, 148  35 

Total 1,301,210  14 
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Expenditures : 

Dividend $41,595  00 

Labor 2:58,663  00 

Hardware,  &c 34,414  o4 

Timber  and  lumber 36,  036  06 

Fire-wood ,^'^'^-2^  '^^ 

Eeduciug  ore ti36,  878  27 

Taxes  and  legal  expenses 9, 138  01 

Truckee  railroad 75,  OOO  00 

Freigbt 7,213  43 

Assaying 3,  047  12 

Materials <),  193  87 

Sundries 25,086  20 

Cashouhand 168,991  35 

Total 1,301,210  14 


Annual  statement  of  tlw  Empire  Mill  and  Mining  Company,  Kovemher  30,  1869. 

The  quantity  of  ore  taken  out  during  the  past  year  has  been  light,  amounting  to 
8,929  tons,  while  the  amount  reduced  was  9,714  tons,  yielding  bulliou  to  the  value  ol 
53,554.    The  total  receijits  were  about  $187,000. 


Receipts : 

per  report  November  30,  1868 $13. 115  26 

Bulliou 153,554  11 

Assay  chips  and  premium 613  04 

Assessment 30,  000  00 

Miscellaneous 3,  307  07. 

Liabilities,  &c.,  November  30,  1869 24,478  21 

Total 225,067  69 

Disbursements : 

Indebtedness,  November  30,1868 iii;25,794  42 

Mill  account 95, 038  42 

Mine  account 56, 025  58 

New  shaft 21, 155  03 

Miscellaneous 21,  344  03 

Assets  November  30,  1869 4, 709  25 

Total 225,067  69 


The  assessment  mentioned  above  is  the  first  levied.  The  company  have  paid  no 
dividends  since  May,  1887.  Of  the  $95,000  disbursed  on  mill  accouut,  $33,640  were  for 
wood,  $9,678  for  labor,  and  $11,972  for  machinery;  while  of  the  $56,000  paid  out  on 
mine  account,  $28,187  were  for  labor.  The  operations  at  the  mine  for  the  year  embraced 
the  runuiug  of  1,600  feet  of  drifts  and  winzes. 


Annual  statement  of  the  Imperial,  June  1,  1869. 

From  the  superintendent's  report  we  learn  that  there  are  yet  about  7,000  tons  of  ore  on 
the  500-foot  and  700-foot  levels  in  the  Alta  mine.  The  work  done  in  this  mine  during 
the  past  year  consists  of  the  running  of  210  linear  feet  of  drifts ;  the  running  of  250  feet 
of  winze ;  retimbering  of  60  feet  of  shaft,  and  the  extracting  of  41,000  tons  of  ore. 
At  the  Holmes  mine  about  100  tons  of  croppings  per  mouth  are  mined.  The  work  done 
on  the  Imperial  Empire  shaft  embraces  the  sinking  of  225  feet  of  shaft,  and  the  running 
of  750  linear  feet  of  drifts.  The  developments  in  connection  therewith  have  been  un- 
satisfactory. The  Rock  Point  and  Gold  Hill  mills  had  been  repaired  and  were  in  good 
coudition.  The  Lindaur  mill  was  still  closed.  The  value  of  the  supi)lies  ou  hand  at 
the  mine  was  $12,613.  The  president's  report  states  that  measures  have  been  taken  to 
secure  a  title  by  patent,  from  the  StatS  of  Nevada,  to  the  site  of  the  Kock  Point  mill, 
in  which  event  it  was  expected  that  the  company's  title  to  the  mill-site  would  be  fully 


106       MINES    AND    MINING    WEST    OF    THE    ROCKY    MOUNTAINS. 

established.     Tlio  secretary's  report  shows  the  receipts  to  have  been  (including  cash  on 
hand  and  book  account)  $775,027.    We  annex  the  leading-  items : 

Receipts : 

Alta  mine — ores  worked  at  company's  mine $57'2,  (307 

Hoisting  t)res lo,  275 

Holmes  mine — ores  worked  at  Gold  Hill  mill 25,  GIG 

Rock  Poiut  mill — sundries 10, 102 

Gold  Hill  mill— sundries 3, 184 

Premium  account 5, 564 

Assessment  No.  2 100,  000 

Miscellaneous  items 11,  G96 

Cash  on  hand  May  31,  18G9 32, 9G3 

Total 775,027 

The  expenditures  had  been  $7G3,1G7,  leaving  a  balance  on  hand  of  $11,800.     The 
j)rincii)al  disbursements  were  as  follows : 

Expenditures : 

Expenses  in  San  Francisco $9,  092 

Imperial  new  diifts 20, 1G3 

Gold  Hill  mill 99,  872 

Rock  Poiut  mill 2GG,  390 

Alta  mine 211, 707 

Holmes  mine 5, 101 

Imperial  Empire  shaft 78, 221 

Dividend 24,000 

Miscellaneous  items 48,  GOl 

Assets  May  31,  (;5i7,G80  cash)  11,  8G0 

Total 775,027 


The  ore  statement  for  the  year  shows  the  average  yield  to  have  been  as  follows :  Alta 
mine,  42,958  tons  of  ore,  worked  at  an  average  per  ton  of  $13  37  ;  Holmes  mine,  2,214 
tons  of  ore,  worked  at  an  average  per  ton  of  $11  64.  The  average  cost  of  extracting 
40,975  tons  of  oie  from  the  Holmes  mine  was  $4  78-J  per  ton.  The  average  cost  of  work- 
ing 12,333  tons  of  ore  at  the  Gold  Hill  mill  (less  supplies  on  hand,  amouutiug  to  §3,399) 
was  §7  84  ;  while  the  average  cost  of  working  32,839  tons  of  ore  at  the  Rock  Point  mill 
(less  supplies  on  hand,  amounting  to  $5,904)  was  $7  80|  per  ton.  The  bullion  stii-te- 
ment  for  the  year  shows  a  value  of  $80.5,140. 

Following  IS  a  statement  of  the  total  disbursements  and  receipts  of  the  company  since 
the  date  of  incorporation  to  May  31,  1809 : 

Disbursements : 

Milling,  mining,  machinery,  improvements $3,  813, 773 

General  expenses,  legal  fees,  &c 288,  031 

Assaying 37,  559 

Expenses  in  San  Francisco 59,  098 

Interest 10,  238 

Premium  and  discount 29, 018 

Treasure  freight 30, 231 

Federal  tax,  paid  assayer 18,  396 

Dividends 1,007,. 500 

Assets  (including  $7,680  cash) 11,  860 

Total 5,365,704 

Receipts: 

Ores  and  sundries,  account  mine  and  mills $5, 119,  375 

Proceeds  outside  ore 48, 829 

Assessment 150,  000 

Miscellaneous 47,  500 

Total 5,365,704 


The  available  assets  of  the  company,  in  supplies,  amount  to  $12,013.  The  only  out- 
standing liability  of  the  company  is  $27,000,  due  Virginia  and  Truckee  Railroad  Com- 
panv,  being  balauce  of  subscription,  ($30,000,)  payable  in  monthly'  equal  installments 
of  $3,000. 
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Annual  statement  of  the  Yellow  Jaclet,  July  1,  1869. 

Receipts: 

Balance  per  last  report !|49, 249  13 

Bullion 1, 701, 313  69 

Ore  sold 18,  693  62 

Morgan  mill  profits 109, 982  88 

Assessment  No.  7  overpaid 200  00 

Assessment  No.  11  overpaid 530  00 

Hoisting  ore  for  Kentuck  Company 5,  027  49 

Miscellaneous 19, 452  89 

Total 1, 904,  449  70 

Balance  at  company's  debit 251,  007  89 

Total 2,215,457  59 

Disbursements : 

Labor $277,288  45 

Mine  supplies 56, 922  21 

Improvement  No.  1,  central  works 3,  838  43 

Improvement  No.  2,  south  hoisting  works 30,  834  28 

Legal  expenses 10,  717  00 

Expenses,  revenue  stamps,  &c 7,  937  98 

Candles  and  oil 11,083  33 

Powder  and  fuse 3, 754  20 

Wood' 64, 080  87 

Iron  and  steel 4,  543  93 

Timber 65,327  82 

Crushing  ore,  outside  mills 514,  311  86 

Crushing  ore,  company's  mills 332,  600  64 

Assay,  discount  on  bars,  and  federal  tax 31, 687  23 

Real  estate  for  mining  purposes 6,  345  00 

Interest 12,809  18 

Salary  of  officers 17, 167  00 

Assay  office 2, 771  99 

Workiug  tailings,  company's  mills 34, 583  79 

Tramway  joint  account 1,  869  87 

Profit  and  loss,  Mexican  mill,  &g 3, 399  82 

Yolo  Tunnel  expenditure 982  48 

Total 2,21.5,457  .59 


The  assets  and  liabil  ities  of  the  company  are  shown  by  the  following  statement : 
Assets : 

Mine,  supplies  on  hand $10, 282  50 

Assessments  Nos.  1 — 11 412  50 

Sundry  open  ledger  accounts 678  57 

Total 1 1 ,  37 3  57 

Balance  at  company's  debit 251,  007  89 

Total 262,  381  46 

Liabilities : 

Sundry  accounts $11,  822  26 

Balance  due  Bank  of  California 250,  559  20 

Total 262,381  46 


Annual  statement  of  the  Kentuclc,  Novcmher  1,  1869. 

secretap.y's  statement. 
Receipts : 

Cash  on  hand  November  1, 1868 $38,825  28 

Bullion  product 805,732  82 
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Premium  ou  bullion $963  84 

Assessments  Nos.  1  aud  2 40, 000  00 

Total 885,521  94 

Disbursements : 

Eecluctionofores $374,995  45 

Labor 139,095  55 

Dividends  Nos.  27  and  28 100,000  00 

Advance  to  Virginia  and  Truckee  railroad 75, 000  00 

Timber  account - 21,  265  01 

Hoisting  ores 12,  381  48 

Mine  supplies 12,  020  63 

Sundry  accounts 70,  883  28 

Cash  on  hand  November  1,  1809 79,  880  54 

Total 885, 521  94 


From  the  superintendent's 

report  the  following 

comparative  table  is 

added : 
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"The  poor  exhibit  of  the  present  year,"  continues  the  superintendent,  "as  compared 
with  the  results  of  the  previous  year,  is  mainly,  if  not  solely,  attributable  to  the  great 
fire  which  occurred  in  the  mine  on  the  7th  of  April  last,  which  for  nearly  five  months 
caused  an  entire  suspension  of  work  in  the  principal  ore-bearing  localities.  In  the 
mean  time  all  possible  efibrts  were  made,  l)y  means  of  air-drifts  and  winzes,  aud  pow- 
erful air-blasts  from  the  surface,  to  reach  the  ore-bodies  ou  the  800-foot  and  900-foot 
levels,  which  on  the  20th  of  August  last  w  e  succeeded  in  doing,  and  commenced  ex- 
tracting ore ;  and  since  that  time  have  extracted,  on  an  average,  130  tons  of  ore  per 
day." 

During  the  fiscal  year  27,S67  tons  of  ore  were  extracted — the  OJd  West  ledge,  be- 
tween the  400-foot  and  200-foot  levels,  yielding  6,687  tons,  and  the  East  ledge,  as  fol- 
lows :  Between  700-foot  and  550-foot  levels,  9,500  tons ;  800-foot  and  700-foot  levels, 
10,750  tons  ;  and  900-foot  and  800-foot  levels,  950  tons. 


Annual  statement  of  the  Crownpoint,  May  1,  1869. 

During  the  fiscal  year,  May  1, 1868,  to  May  1, 1869, 26,734  tons  of  ore  were  extracted — 

13,292  tons  coming  from  the  800-foot  level.    The  shaft  has  been  carried  to  a  depth  of 
300  feet,  from  the  800-foot  to  the  1,100-foot  level. 

Receipts : 

Bullion  product $849, 479 

Sale  of  tailings 15,  061 

Assessment 90,  000 

Miscellaneous  items * 18, 187 

Cash  in  treasury  May  1,  1868 127, 683 

Total 1, 100,  410 

Disbursements: 

Crownpoiut  mine,  labor  aud  supplies $287,  853 

Mine  improvements ^)  265 

Working  25,833  tons  ore ^~J'  «?? 

Legal  expenses 4,  815 
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Taxes $10, 229 

Assaying 7, 555 

General  exi^euses  Gold  Hill  and  San  Francisco  offices 28,  045 

Virginia  and  Truckee  railroad  subscription 18, 750 

Dividends  to  stockholders 3G0,  000 

Miscellaneous  items 9,  550 

Cash  in  treasury  May  1,  1869 42,  680 

Total 1,100,410 


The  ore  statement  for  the  past  year  shows  that  25,832^^  tons  were  reduced,  yielding 
'^^  627,  or  an  average  of  $32  73  per  ton,  as  follows : 


Mills. 

Tons. 

Average. 

Amount. 

17,  G85 

8,148 

130  93 
36  54 

S546,  959 
297  041 

1  li27 

Total 

25,  833 

32  73 

843,  627 

The  average  cost  of  working  the  ore  for  the  past  year  was  $11  66,  and  for  mining 
$9  80,  making  a  total  cost  of  $21  46  per  ton.  The  assets  of  the  company  on  the  1st  of 
May  were  as  follows: 

Cash  on  hand  May  1,  1869 $42, 679  76 

Rhode  Island  mill 60,  000  00 

Mine  improvements,  buildings,  &g 80,  000  00 

Stock  on  hand  at  mine 33, 282  38 

Stock  on  hand  at  mill 27,  909  74 

Atlantic  and  Pacific  States  Telegraph  Company 493  75 

Virginia  aud  Truckee  raih'oad 18, 750  00 

Total 263,115  63 


The  only  liability  against  the  company  May  1,  1869,  was  $56,250,  being  balance  of 
subscription  ($75,000)  to  the  Virginia  and  Truckee  Railroad  Companj-. 
The  annual  ore  statements  for  the  jiast  five  years  compare  as  follows : 
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32  73 
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Annual  statement  of  the  Ovm-man,  July  1,  1869. 

Receipts : 

BnUion $358,663 

Ore  sold 5,  039 

Assessments 140, 260 

Wood-ranch  account 28,  678 

Sundries 5,  446 

Cash  on  hand  July  1, 1868 52, 184 

Total 590,470 
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Disburscmeuts : 

Rerlucing  ores $290, 936 

Labor  account 117, 005 

Wood-ranch  account 61, 416 

Lumber,  &c 66, 105 

Salaries 8, 321 

Sundries 38,  655 

Cash  on  liaud  July  1, 1869 -. 8,032 

Total 590,470 


The  average  yield  of  22,261  tons  of  ore,  reduced  during  the  fiscal  year,  was  f  16  12 
per  ton. 


Annual  statement  of  the  Gold  Hill  Quartz,  Januaiij  1,  1870. 

Gross  receipts  during  the  year $98, 449  66 

disbursements 90, 253  72 

Surplus 8,190  94 


Of  which  !^726  35  is  in  cash,  and  the  balance  in  supplies  and  in  debts  due.  The  lia- 
bilities amounti  to  $5,053.  One  assessment  of  ,$20  per  share,  or  $10,000,  was  levied  on  the 
13th  of  May.  No  dividends  have  been  paid  during  the  year.  At  the  beginning  of  the  year 
there  were  339  tons  of  ore  on  the  dumps,  and  the  quantity  crushed  was  3,776  tons, 
leaving  30  tons  on  hand  at  the  close.  From  the  above  ore  the  following  quantities  and 
values  of  bullion  were  produced : 

33,127.70  ounces  gold  and  silver $64,  515  30 

377.72  ounces  assay  grains 691  23 

Total 65,206  53 

Of  the  bullion,  $27,785  was  gold  and  $36,730  silver. 
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Table  of  bullion  product,  assessments,  and  dlvidmds  disbursed  during  the  year  1869,  rerjarding 
22  claims  on  the  Comstock,  together  with  totals  for  1866,  1867,  and  1808,  during  the  same 
time. 


January. 

Pebruary. 

Marcli. 

Company. 

Bullion. 

Assess- 
ments. 

DiTi- 
dends. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

S31  200 

25, 000 

§38,  458 
10,960 
50,  700 

$21,  602 

$33,  070 

7,  929 

110,  392 

Coulideiice 

Chollar  Fotosi 

74,  869 

;$16,  000 

$20, 000 

Empire  M.  &  H.  Co. 
GoldHillQ.M.&M.Co 

13,  C65 
6,956 

15,  737 
5,109 

18,  217 
5,576 
7,500 
60,  465 
38,  682 
63,  739 
40,  GOO 

46,  728 
83,  335 
40,  000 

38, 070 
54,  014 
40,  000 

S40,  000 

$20, 000 



36,  OoO 

11,  000 
2,  024 

174,  300 
3,728 

ICO,  000 

25,  170 

2,815 

173,  817 

19,  300 
160,  000 

C4,  000 

176,  700 

9,998 

160,  000 

64,  000 

$40,  COO 

64,  000 

Yellow  Jacket 

120,  000 

120,  000 

120,  00 

Total  iu  1869.... 
Totalin  1868*... 
Total  iu  1867.... 
Total  iu  1866 

673,  500 

411,016 

1,  022,  377 

671,  555 

16,  000 
204,  900 
110,000 

62,  OOJ 

224,  000 

110,000 

294,  000 

60,  000 

COO,  513 

431,333 

1,  014,  238 

803, 161 

1186,000 

76.000 

299,000 

ICO,  000 
110,000 
276, 000 

766,  872 
711,  697 
728,  916 
817, 177 

1 

140,  200 
7G,  COO 
44,  480 

113,  COO 

204,  000 
90,  000 

280,  000 
30,  000 

Company. 

April. 

May. 

June. 

BuUion. 

Assess-     Divi- 
ments.  i  dends. 

1 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

BuUion. 

Assess- 
ments. 

Divi- 
dends. 

§30,  000 

$3, 280 

850,  000 

Crownpoint 

12,  588 

31,  200 

122,  593 

$131,  383 

$175,  700 

42, 000 

12,  OGO 

Empire  M.  <fe  M.  Co  - 

16,  400 

14,618 

15  277 
46,  296 
6,074 
120,  500 
26,  386 
24,  255 
15,  000 

Gold  Hill  Q.M.&M.CO 

4,969 
113,  652 

37,  883 
18,  429 
30, 0.0 

5,601 
152,  894 
42,  993 

10,  000 

48,  ooo' 

48,  000 

20,  000 

15,  000 

50,  400 
64,  000 

32,  527 

30,  516 

21,  458 

173,  900 

13,  888 
150,000 

164,  000 

155,  COO 
21,  870 

89,  500 
19,  381 
50,  000 

48, 000 
7,500 

Total  in  1869.... 
Totalin  1868*... 
Totaliu  1867.... 
Totalin  1866 

735,  114 

756,  638 

1,  262,  937 

781,  302 

S54,'6oV 
31,  COO 
140,  000 

C4,  000 
100,  000 
283,  000 
1C4,  000 

569,  875 

8C0,  640 

1,  599,  797 

852,  569 

219,6  0 

202,40) 

25,  (  00 

44,  800 

48,  000 
180,  000 
4C0,  200 
108,  000 

609,  827 

843, 191 

1,  436,  388 

1,  000,  884 

50,  000 
97,  200 
1.53,  300 

28,  LOO 

145,  500 
317,  750 
475,  000 
164,  000 

*No  monthly  returns  of  bullion  from  Yellow  .Jacket  are  included  in  the  monthly  totals  of  186 
the  product  of  the  mine  is  estimated  hi  the  monthly  reports  of  1869. 
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Table  of  bullion  product,  assessments  levied,  and  dividends,  ^-c. — Contiuucd. 


Company. 

July- 

August. 

September. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

$10,  030 

*125,  000 

60,  000 

Contiileuce 

ChoUar  Potosi 

$162,  650 

$56,  000 

$149,  397 

""8,"666' 

$56,  000 

116,  667 

$56, 000 

Empire  M.  &  M.  Co  . 

Gould  &  Curry 

Gold  Hill  Q.M'.&M.Co 

13,  579 
36,217 
7,137 
105,  345 
13,  789 
17,  374 
10,  000 

12,  812 
35,  229 
7,564 
79,  507 
14,  355 
75,  764 
10,  000 

10,  218 
44,  344 
7,821 
80,  907 
14,  636 
138,  349 
10,  000 

$30, 030 

$20,' 000 ' 

48,  000 

40,  000 

20,  000 

Ophir       

50,  400 

24,  000 

30,  000 

12,  500 

6,400 

51,  000 
16,  661 
100,  000 

32,  645 

12,  607 
150,  000 

41,  800 
12,  666 

180,  000 

Sierra  Nevada 

246,066 

7,500 

7,500 

7,500 

Total  ill  1869.... 
Total  in  180b*... 
Total  in  1867.... 
Totaliul866.... 

557,  752 

794,  240 

1,379,116 

939,  605 

310,  400 
197,  000 
108,  570 
80,  800 

111,500 
383,  750 
577,  500 
154,  000 

609,  970 

713,  735 

1,  306,  549 

1, 106,  896 

119,  400 

25,  COO 

6,  400 

75,  600 

63,  500 
280,  0?0 
447,  500 
154,  000 

679,  940 

589, 106 

1,171,327 

1,  054,  Oil 

70,  001 
30. 000 

258,  000 

63,  500 

200,  one 

370,  000 
174,  000 

Company. 

October. 

IN'ovember. 

December. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

Bullion. 

Assess- 
ments. 

Divi- 
dends. 

Bullion. 

Assess- 
ments. 

Di\-i- 
dends. 

$26,  000 

$17,  500 

90,  000 

Cbollar  Potosi 

$108,  070 

"8,'666 

$28,  000 

$87,  580 

$28,  000 

$76, 184 

$8,"  666' 

$28,  000 

Empire  M.  6c  'SI.  Co  . 

Gould  &  Curry 

Gold  Hill  Q.M.&M.Co 

7,523 

28,  933 

2,629 

110, 116 

31,  823 

28,  048 

5,711 

127, 162 

79,  264 

40,  000 

143,  381 

145, 194 

20,  000 

65,  000 

26, 666 

33,  600 

12,  820 

55,  691 

44,  803 

6,400 

i       

31,271 

16, 100 

150,  000 

31, 266 

5,071 

150,  000 

31,  670 

::::::;  i;::::::: 

7,500 

126,066" 

7,500 

150,  000 

1 

1 

Total  in  1869.... 
Total  in  1868*... 
Total  in  1807.... 
Total  in  1866 

610,  843 

535, 164 

1,  079,  799 

1, 032,  713 

164,  000 
106,000 
205,  000 
164,  620 

35,  500 
120,  000 
240,  000 
167,  2J0 

585,  823 

49.3,  725 

894,  120 

1,  040, 172 

177,  .500 
144,  400 
132,  000 
134,  000 

55,  500 
400,  000 
135,  000 
229,  000 

523,  578 

559,  224 

646,  628 

1,  039,  537 

8,000  1     48,000 
413,  000  1  124,  000 
145,600  ,  1.53,750 
128,  000     370,  000 

1 

*  No  montlily  returns  of  bullion  from  Yellow  Jacket  are  included  in  the  monthly  totals  of  1968,  while 
the  product  of  the  mine  is  estimated  in  the  monthly  reports  of  1869. 
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Statement  of  'bullion  product,  dividends,  and  assessments  of  claims  on  the  Comstock  lode  for 
1869,  tofsther  with  the  aggregate  figures  concerning  the  same  for  the  yenrs  1868,  1867,  and 
1886. 


Company. 


Bullion  pro- 
duct. 


Dividends. 


Assessments. 


Alpha 

American 

BelcLer • 

Bullion 

C^o^vnpoint 

Confidence 

Chollar  Potosi • 

Central 

Consolidated  Virginia 

Daney 

Empire  Mill  and  Mining  Company 

Goiild  &  Currey 

<  rold  Hill  Quartz  Mill  and  Mining  Company  . 

H.ile  &  Norcross 

Imperial 

Justice 

Julia 

Kentuck 

Occidental  * 

Ophir 

Overmann 

Segregated  Belcher 

Savage  

Sierra  Nf  vada 

Yellow  Jacket  * 


$18,  312 


105,  718 

18,  889 

1,  366, 165 


$234,  000 


$30, 000 
34,  fcCO 

109,  200 
67,  500 

150,  000 
31,200 


133,  046 

258,  390 

Co,  207 

1,  029,  812 

273,  727 


828,  834 
210,  000 


336,  485 

4,839 

1, 163,  803 

151,360 
1,  500,  000 


Total  in  1869 
Total  in  1668 
Total  in  1867 
Total  in  1866 


7,  528,  007 

8,  499,  709 
13,  626,  062 
11,  732, 100 


96, 000 


80, 000 
20,  000 


4,  500 
52,200 
72, 000 
30,  000 


10,  000 


ICO,  000 
30,  COO 
22,  500 
40,  000 


280,  COO 
45,  000 

300,  000 
/    


1, 175,  000 

2,  41,5,  500 

3,  991,  950 
1,  754,  400 


134,  400 

128,  000 

12,  800 


360,  000 


1,  419,  100 
1,  825,  500 
1,  296, 250 
1, 194,  820 


■  Bullion  estimated. 


Estimates  of  yield  of  iullion  in  tlie  State  of  Nevada  since  the  discovery  of  the  Comstock  lode. 

By  C.  li.  Dahlgren,  Esq. 


Year. 

Bullion. 

Scctioii  dcriA'cd  from. 

18.59  to  1860 

$93,  872,  500 
16, 172,  000 

13,  317,  500 

14,  000,  COO 

Comstock  chiefly,  Esmeralda,  Tloesc  Eiver,  lone. 

1867 

Comstock,  lleese  Itiver,  Belmont. 

1868 

Comstock,  Eeese  Eiver,  White  Pine. 

1869 

Comstock,  Eeese  Eiver,  "White  Pine. 

Total 

137,  382,  000 

Stamp  mills  of  Nevada  in  1869. 


Names  of  counties. 

Niunber. 

Stamps. 

Cost. 

Ormshy,  "Washoe,  Storev,  Lyons 

95 

8 
14 

6 
10 

3 
22 

1 

1,  654 

59 
100 

80 
130 

25 
205 

10 

$5,  802,  000 

Humboldt,  Eoop,  Churchill                        .   .        

370,  000 

Douglass,  Esmeralda 

.590,  000 

370,  000 

920,  000 

226,  000 

AThite  Pine 

1,  052,  COO 

Elko 

20,  000 

Total 

159 

2,383 

9,  356,  OOe 

H.  Ex.  Doc.  207- 
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CHAPTER  XVIIl. 

EASTERN    NEVADA. 

The  year  ending  July  1,  1869,  has  been  an  eventful  one  for  Eastern 
Nevada.  The  completion  of  the  Pacific  railroad,  so  long  and  anxiously 
looked  for,  and  the  great  \Vhite  Pine  excitement,  are  alone  snfficient  to 
make  the  year  noteworthy. 

Mining  excitements,  or  "  rushes"  to  newly-discovered  localities,  where 
rich  deposits  are  reported,  have  been  too  often  and  well  described  to 
need  further  elaboration  now.  It  is  sufficient  to  know  that  the  White 
Pine  fever  was  one  of  the  most  violent  of  these  extraordinary  epidemics 
ever  experienced  on  the  Pacific  coast.  Like  many  others  of  its  class,  it 
was  the  fiercer  and  blinder  the  farther  one  went  from  its  cause.  Already 
some  two  years  before  the  discovery  of  the  Eberhardt,  there  was  con- 
siderable excitement  about  the  same  district,  and  a  small  mill  (Monte 
Christo)  was  erected  there,  but  at  that  time  only  the  "  base  range  "  was 
explored,  and  but  little  work  was  done.  The  rich  mines  of  Treasure 
Hill  were  discovered  by  a  party  of  prospectors  from  Austin,  which  had 
been  for  some  years  the  frontier  mining  town  of  the  State,  and  the  gen- 
eral outfitting  point  for  new  explorations;  here  came  the  samples  to 
be  assayed  and  the  ore  to  be  crushed  from  very  many  new  districts,  and 
the  population  had  become  accustomed  to  the  alternations  of  hope  and 
despair,  of  which  the  life  of  a  frontier  prospector  is  made  up.  They 
had  seen  so  many  hardy  adventurers  return  from  toilsome  prospect- 
ing expeditions  ragged,  hungry,  and  physically  worn  out,  but  still  jubilant 
over  the  brilliant  future  Avhich  their  loa,ds  of  specimens  foreshadowed, 
and  confidently  anticipating  in  their  new  discoveries  a  speedy  cure  and 
a  rich  reward  for  all  the  suffering  they  had  cost,  and  in  so  many  cases 
these  bright  hopes  had  resulted  in  bitter  disappointment,  sometimes 
rising  high  only  to  fall  the  lower,  that  the  people  of  i^evada  had  be- 
come proverbially  slow  of  belief  and  weak  of  faith.  By  this  class,  the 
rich  ores  of  the  Eberhardt,  Keystone,  and  Hidden  Treasure  were  viewed 
with  a  distrust  inspired  by  the  bitter  experience  of  the  past;  and  al- 
though large  numbers  of  prospectors  hastened  to  the  new  "  diggings," 
it  was  with  little  hope  or  expectation  that  White  Pine  would  prove  any- 
thing more  or  better  than  Reveille  or  Hot  Creek.  It  is,  however,  a 
matter  of  routine  in  a  prospector's  life  to  go  to  every  new  place  that  is 
discovered;  and  if  he  gains  nothing  by  it,  he  consoles  himself  by  the 
reflection  that  at  least  his  education  has  been  advanced  to  the  extent 
of  knowing  that  there  is  nothing  there.  The  unfortunate  result  of  pre- 
vious enterprises  in  districts  where  rich  ore  had  been  fouHd  near  the 
surface  in  limestone  country  rock  added  to  this  chronic  distrust,  and 
several  months  elapsed  before  much  confidence  was  felt  in  the  perma- 
nence of  these  rich  deposits,  bearing  so  striking  and  ominous  a  resem- 
blance to  other  discoveries,  which,  had  once  promised  much  and 
"  petered  "  early.  It  was  not  until  Nevada  discovered  that  San  Francisco 
had  also  discovered  White  Pine,  and  that  California  capitalists  were 
eagerly  inv^esting  money  there,  that  the  excitement  grew  feverish,  and 
prospectors  Irom  every  part  of  the  State  rushed  to  the  district  which 
had  already  acquired  the  soubriquet  of  the  "poor  man's  paradise."* 
Other  and  older  districts  were  soon  almost  depopulated ;  mines  and 
mills  were  forced  to  stop  for  want  of  laborers ;  and  although  the  ])rice  of 
labor  was  not  materially  affected,  it  was  only  because  both  employers 
and  workmen  tacitly  understood  that  wages  were  already  too  high  to 
make  mining  generally  profitable. 
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Keeso  River  district,  of  which  Austin  is  the  center,  suffered  especially. 
Very  many  of  the  small  veins  of  this  district  had  been  worked  success- 
fully by  common  miners,  individually  or  in  comi)anies,  the  great  majority 
of  wliom  hurried  to  Wliite  Pine  ;  and  soon  only  those  mines  which  were 
worked  by  foreign  corporations  continued  to  produce  anything.  Many 
of  these  miners,  commonly  known  as  "  chloriders,"  because  they  usually 
extract  only  the  surface  or  chloride  ores,  had  worked  claims  upon  Lau- 
der Hill  for  years.  They  liad  studied  the  ground  and  learned  the  pecu- 
liarities of  the  veins ;  they  understood  the  ore,  and  could  estimate  its 
value  with  astonishing  accuracy  ;  and  although  they  were  rarely  par- 
ticidar  about  the  ownership  of  the  mines  they  worked,  and  looked  upon 
every  idle  claim  as  open  to  their  industry,  their  aggregate  production 
bad  been  one  of  the  principal  items  in  the  bullion  returns,  and  their  de 
parture  from  the  district  soon  made  itself  unpleasantly  felt. 

Another  result  of  the  White  Pine  excitement  was,  that  prospecting, 
which  had  up  to  that  time  tended  southward  or  southeastward  from 
Austin,  turned  towards  tlie  east  and  north  ;  and  ranges  which  had  hith- 
erto been  ueglected  as  being  in  an  unfashionable  direction,  were  care- 
fully and  thoroughly  hunted  over,  in  some  cases  with  very  promising 
results,  as  Mineral  Hill  and  Cope  districts  sufficiently  testify.  Again, 
several  old  districts,  which  had  been  long  ago  abandoned  or  disregarded, 
on  account  of  limestone  country  rock,  were  revisited,  and  the  new  light 
whicli  White  Pine  had  thrown  upon  this  formation  led  to  many  discov- 
eries which  are  said  to  be  of  considerable  value.  Among  these  may  be 
mentioned  Eureka,  Reveille,  Diamond,  Hot  Creek,  and  Cortez.  On  the 
other  hand,  the  districts  which,  a  year  ago, were  looked  upon  as  the  most 
promising  in  Eastern  Nevada,  have  not  yet  wholly  recovered  from  the 
stagnatiou  into  which  the  White  Pine  fever  precipitated  them.  Many 
of  the  miners  and  prospectors  who  formerly  made  these  places  their 
headquarters  have  moved  to  the  new  towns  in  White  Pine  County,  or 
along  the  railroad ;  and  the  merchants  and  farmers  have  gone  with 
them.  The  reaction  has  begun,  however,  and  the  emigration  into  the 
State,  induced  by  the  railroad,  must  assist  and  strengthen  it.  It  is  prob- 
able that  another  year  will  see  the  equilibrium  fairly  established,  unless 
some  new  disturbing  cause  arises  to  prevent  it. 

The  other  great  event  of  the  year,  the  comjdetion  of  the  Pacific  rail- 
road, has  not  yet  had  time  to  make  itself  materially  felt.  It  was  confi- 
dently anticipated  that  as  soon  as  Nevada  should  be  opened  up  by  the 
railroad,  the  opportunities  for  legitimate  mining  enterprises  would  bo 
greatly  enlarged  and  improved.  It  was  hoped  that  lumber,  materials, 
and  provisions  would  soon  be  furnished  at  i)rices  far  below  those  form- 
erly paid  for  these  articles,  and  that  swarms  of  industrious  laborers 
would  rush  from  all  parts  of  the  world  to  secure  the  comparatively  enor- 
jhous  wages  which  are  here  received  for  all  kinds  of  work.  Although 
some  imj>rovement  in  this  respect  may  already  be  observed,  it  must  be 
confessed  that  the  sanguine  expectations  formerly  indulged  have  been 
grievously  disappointed.  The  i>rices  of  necessary  materials  and  provis- 
ions, although  somewhat  less  than  last  year,  are  yet  far  higher  than  it 
was  reasonably  expected  that  they  would  be.  The  blame  for  this  state, 
of  things  rests  principally,  although  not  entirely,  with  the  railroad  com- 
l^anies,  whose  rates  of  transportation  have  been  placed  so  high  that  the 
benefits  usually  derived  from  railroad  communication  have  not  been  re- 
ceived. A  comparative  view  of  the  distances  traversed  by  rail  and  wagon, 
with  the  rates  of  freight,  from  1863  to  1869,  inclusive,  together  with  the 
ruling  prices  of  staple  articles,  may  be  obtained  from  the  following  table. 
As  Austin  has  been,  until  the  present  year,  the  principal  mining  center 
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of  Eastern  Nevada,  the  table  is   arranged  upon  freights  and  prices  as 
ruling  there : 


Distance  traversed  by  rail,  (C.P.K.R)  . 

Distance  traversed  by  wagon 

Total  distance  Sacramento  to  Austin. 

Highest  price  paid  for  freight,  per  lb . 
Xiowost  price  paid  for  freight,  per  lb. . 


I'ltlCES  OF  STAPLE  ARTICLES. 


Flour,  per  pound 

Bacon,  per  ]>ound 

Candles,  per  box  of  20  pounds 

Barley,  per  pound 

Blasting  powder,  per  ke^  of  25 pounds. 

Sugar,  i)er  pound,  (retail) 

Beans,  per  pound,  (retail* 

Steel,  per  pound 

Iron,  per  pound 

Strap  iron,  per  pound 

lloi>e,  per  pound 

California  boards,  clear,  per  M 

California  boards,  common,  per  M. . . 

California  shingles,  per  M 

California  shakes,  per  M 

Reese  llivor  boards,  per  M 


1862. 


330 
330 


330 
330 


20 

40  to  50 

12  00 

22 
25  €0 

50 

25 


18G4. 


330 
330 


15 
40 
8  10 
14 
16  00 
35 
20 
CO 
20 
30 
45 


1865.        1866. 


Miles. 


330 
330 


Miles. 


330 
330 


Miles. 

92 

250 

342 


eo  11 

$0  on 

Si 

5 

14 

10 

40 

35 

8  00 

7  50 

12 

Gi 

12  00 

7  00 

35 

30 

20 

20 

32 

33 

18 

20 

25 

22 

35 

32 

250  CO 

2,50  00 

200  00 

200  00 

22  50 

20  00 

125  (0 

eo  00 

140  OJ 

140  00 

|;o  06] 


9 
30 

7  00 

6  50' 
30 
IC 
32 

is 

18 

32 

200  00 

180  00 

18  00 

80  00 

125  00 


Miles. 

189 

160 

•  349 


to  08 
5i 


1809. 


Milfx. 

396 

95 

401 


$0  06 
3i 


8i 
30 
6  00         5 


6  00 

30 

16 

32 

16 

16 

30 

200  (0 

180  00 

18  00 

80  00 

KO  00 


Ci 
27 
00 

5i 
50 
25 
14 
27 
12i 
14 
28 
00 
00 
00 
CO 
00 


It  should  be  stated  that  during  the  years  1SG5,  18GG,  and  18G7,  a  large 
amount  of  freight  was  transported  by  rail  to  Shingle  Springs  on  the 
Sacramento  Valley  railroad,  and  thence  over  the  Sierras  by  the  Phicer- 
ville  route ;  but  the  cost  was  the  same  as  if  shipped  direct  from  Sacra- 
mento to  x\ustin  ;  and  during  the  years  1S67-'G8,  when  from  hfty  to  two 
hundred  miles  of  the  CentrarPacihc  raih'oad  had  been  comi)leted,  it  was 
found  as  cheap  to  load  teams  at  Sacramento  for  Austin  as  to  send  by 
rail  to  the  terminus  and  thence  by  teams  to  the  same  place. 

Wlien  the  railroad  was  first  opened  from  Sacramento  to  Argenta, 
freight  was  put  at  $50  (gold)  per  ton,  distance  39G  miles.  From  Sacra- 
mento to  Elko,  4G8  miles,  the  rate  was  $G0  75  per  ton.  On  the  1st  of 
July  these  rates  were  reduced  to  $42  to  Argenta,  and  $50  to  Elko,  and 
on  the  1st  of  September  freight  per  ton  was  again  reduced  to  $o5  to 
Argenta  and  $12  to  Elko.  This  makes  the  rate  abort  8.81  cents  gold 
per  ton  per  mile  to  Argenta,  and  a  trifle  over  this  amount  to  Elko.  From 
Argenta  to  Austin  the  distance  is  about  ninety-five  miles,  and  the  ruling 
rates  of  freight  two  cents  per  pound.  This  can  easily  be  reduced  to  one 
and  a  half  cents.  From  Elko  to  Hamilton  the  distance  is  about  one  hun- 
dred and  twenty-eight  miles,  and  the  ruling  rates  of  freight  are  two  and 
a  half  to  three  cents  per  pound. 

The  foregoing  facts  show  that  while  considerable  improvement  has 
been  made  in  reduction  of  freights  and  staples,  a  very  great  deal  yet  re- 
mains to  be  done.  We  have  seen  that  high  wages  will  not  te:npt  emi- 
gration, unless  they  are  assisted  by  cheap  provisions ;  and  we  cannot 
have  cheap  mining  until  tbe  necessary  machineiy,  tools,  and  materials 
are  aftbrded  at  reasonable  prices.  Freight  from  Sacramento  to  AustitL 
ougiit  to  come  down  to  one  and  a  half  cent  per  pound ;  and  if  the  rail- 
road company  would  be  satisfied  with  what  is  elsewhere  considered  a 
handsome  compensation,  there  v.'ould  be  no  difiiculty  in  reducing  the 
rate  to  this  sum.  At  a  little  less  than  three  cents  gold  per  ton  ])er  mile, 
freight  could  be  delivered  at  Argenta  at  one-half  cent  per  pound,  and 
the  cheapening  of  feed,  provisions,  &c.,  which  this  should  occasion  would 
enable  teamsters  to  transport  to  Austin  at  one-half  the  present  rates. 
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The  same  is  true,  allowiug-  for  the  local  ditferences  iu  distance,  as  to 
Elko  and  Carlin ;  and  these  three  points,  which  are  now  the  principal 
inlets  of  Eastern  Nevada,  ought  to  be  the  centers  of  a  large  carrying 
trade  for  all  the  mining  districts  lying  north  and  south  of  the  line  of  the 
railroad.  At  present  trade  is  done  by  driblets ;  enough  is  shipped  to 
last  from  day  to  day.  Merchants  fear  to  bring  in  large  stocks  on  ac- 
count of  the  present  abnormal  expense,  and  the  probable  future  reduc- 
tion ;  and^thcy  cannot  be  blamed  for  so  acting,  because  where  the  cost  of 
freight  enters  so  largely  into  the  value  of  goods,  any  considerable  reduc- 
tion" in  freight  would  bring  ruin  to  them,  as  it  has  so  often  done  to  others 
in  the  history  of  this  vState. 

The  rates  of  labor  iu  Eastern  Nevada  have  not  changed  for  several  * 
years.  The  following  table  shows  the  wages  paid  for  white  labor;  there 
have  been  two  experiments  made  in  using  Chinese  labor,  one  at  Silver 
Peak,  Esmeralda  County,  and  one  at  Morey  district,  Nye  County,  which 
will  be  further  considered  when  I  come  to  the  consideration  of  those 
districts. 

Gold. 

Common  laborers,  per  clay $i  00 

Extra  sorters  and  miners,  per  day 4  50  to  $5  00 

Foremen,  per  day 5  00  to    6  00 

Engineers,  per  day 5  00  to    7  00 

Blacksmiths,  per  day 6  00 

Carpenters,  per  day 6  00 

Masons,  per  day 8  00  to  10  00 

Amalgamators,  per  day 4  00 

It  will  be  observed  that  there  are  very  few  classes  of  labor  mentioned 
in  the  above  list.  In  fact,  there  are  very  few  distinctions  made  in  this 
respect.  Those  extra  sorters  and  skilled  miners  who  receive  higher 
wages  than  ordinary  laborers  are  few  in  number,  and  generally  very 
superior  workmen,  in  general,  any  white  man  who  will  work  at  all 
demands  $4  per  day  for  his  labor.  It  does  not  matter  whether  he  is  a 
green  hand  just  arrived  by  the  railroad,  or  has  worked  in  the  district 
since  its  first  discovery,  there  is  one  common  price ;  and  experience  and 
skill,  unless  of  a  very  extraordinary,  and  well-recognized  character  en- 
title the  possessor  to  no  more  than  is  paid  to  any  ignorant  emigrant, 
whose  whole  acquaintance  with  mining  is  derived  from  digging  the  cel- 
lar for  a  house  in  some  eastern  town.  This  startling  injustice  works 
evil  to  both  laborer  and  employer.  The  latter  pays  one  workman  for  what 
he  does  not  get,  and  gets  from  another  workman  what  he  does -not  pay 
for.  The  intelligent  and  industrious  miner  does  his  own  work  and  also 
that  of  his  stupid  and  indolent  comrade.  The  best  men  are  kept  down 
for  the  benefit  of  the  poorest.  And  yet  the  working  classes  who  are 
really  most  injured  are  most  strenuous  for  the  continuance  of  this  ab- 
surd system.  A  good  example  of  the  way  in  which  this  works  is  seen 
in  the  sorting  of  ore.  An  old  hand,  practiced  and  skillful,  sorts  care- 
fully, cleanly,  and  quickly.  A  new  and  inexperienced  man  sorts  slowly 
and  throws  away  much  good  rock,  which  the  other  one  would  save ;  and  at 
the  end  of  the  day,  working  with  such  ore  as  is  common  in  eastern  Ne- 
vada, he  has  absolutely  thrown  upon  the  waste-pile  two  or  three  times 
his  wages.  Practically,  the  poor  sorter  has  received  $12  for  his  day's 
work,  of  which  he  has  immediately  thrown  away  $8,  which  is  a  total 
loss  to  all  parties.  If  the  ore  happened  to  be  of  a  very  higli  grade,  the 
loss  would  be  much  larger ;  and  there  are  probably  many  mining  men  iu 
the  country  who  can  give  examples  where,  by  this  mode  of  reckoning, 
$40  to  $50  per  day  have  been  virtually  paid  to  green  hands. 

The  miners'  leagues  insist,  and  generally  succeed,  in  the  suicidal  de> 
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mand  that  these  men,  whose  lahor  lias  such  differout  vahies,  must  ail 
receive  the  same  wages.  An  employer's  only  recourse  is  to  discharge 
all  whom  he  finds  incapable  and  employ  new  men  whom  he  has  not  yet 
found  incapable.  Even  this  is  not  always  possible,  nor  can  he  always 
know  who  are  the  best  men  to  retain.  The  workmen  foolishly  combhie 
to  conceal  the  necessary  data.  It  would  be  a  great  improvement  if 
labor  were  classified  into  different  grades,  with  pay  proportionate  to  the 
character  and  amount  of  the  work.  By  this  system  good  miners  would 
get  the  higher  wages,  which  they  honestly  deserve,  and  employers  would 
get  something  like  the  worth  of  their  money. 

In  many  districts,  Indian -labor  has  been  profitably  made  use  of,  but 
rarely  to  any  very  considerable  extent.  The  Shoshoues  and  Pah  Utes, 
who  are  the  original  inhabitants  of  this  part  of  the  State,  differ  from 
the  Indians  ranging  east  of  the  Rocky  Mountains,  in  being  intellectually 
lower,  physically  uglier,  and  morally  better.  They  are  almost  invaria- 
bly ultra-peaceful,  and  are  generally  quite  willing  to  w^ork.  It  is  a  curi- 
ous fact,  and  not  common  among  other  tribes,  that  the  males  do  as 
much  work  as  the  females.  As  aids  to  prospecting,  these  Indians  have 
proved  exceedingly  valuable.  The  best  districts  and  richest  mines  in 
Eastern  Nevada,  since  the  first  discovery  of  the  Reese  River  district, 
have  been  shown  to  the  white  prospectors  by  Indian  guides.  They  gen- 
erally bring  first  to  the  prospector  specimens  of  the  "  napyas,"  or  cjuartz ; 
and  if  this  looks  well,  they  are  promised  a  horse  or  some  small  sum  of 
money  for  showing  the  locality.  As  laborers,  they  are  used  for  packing 
ore  i\])  or  down  hill,  for  wheeling  away  dirt,  for  cutting  bunch  grass  or 
hay,  and  for  all  the  rougher  work  required  about  new  mines.  They  are 
generally  j)aid  from  fifty  cents  to  one  dollar  per  day,  with  food. 

The  general  results  of  the  year  18G8-'G9  may  be  summed  up  as  fol- 
lows: 

1.  A  slight  reduction  in  the  i)rices  of  freights  and  merchandise. 

2.  No  reduction  in  the  rates  of  white  labor ;  but  two  experiments, 
claimed  to  be  successful,  in  using  Chinese  labor. 

3.  Prospecting  in  the  neighborhood  of  the  railroad  greatly  stimulated, 
and  also  in  limestone  districts. 

4.  Discovery  and  opening  up  of  several  new  and  promising  districts, 
some  of  vv'hich  are  already  yielding  handsomel3^  On  the  other  hand, 
several  old  and  hitherto  highly  esteemed  districts  have  been  neglected, 
and  in  some  cases  almost  deserted. 

At  present  the  country  seems  to  b«  in  a  state  of  transition.  Develop- 
ments have  proved,  beyond  doubt,  the  existence  of  very  rich  mines  and 
deposits  in  Eastern  Nevada,  and  have  shown  at  the  same  time  that 
many  of  them  cannot  now  be  worked  with  profit.  To  make  them  profit- 
able, the  present  enormous  expense  of  mining  and  nulling  must  be  re- 
duced. Most  of  the  foreign  companies  owning  and  working  mines  in 
this  part  of  the  State  are  of  Eastern  origin  and  incorporation.  The 
agents  and  superintendents  sent  out  by  these  companies  were  often 
good  enough  as  men,  bat  poor  enough  as  miners,  and  sometimes  poor 
enough  from  both  standpoints.  It  has  been  fashionable  to  attribute  tha 
failures  of  most  mining  enterprises  to  the  blunders  and  incapacity  of 
these  mismanagers.  This  would  be  a  very  easy  solution,  but  I  think  it 
a  very  unjust  one.  In  the  first  place,  if  the  mines  had  been  as  rich  as 
they  were  claimed  to  be,  selected  idiots  could  not  so  soon  have  brought 
these  enterprises  into  the  financial  embarrassment  in  w^hich  most  of 
them  speedily  found  themselves.  Secondly,  experience  has  shown  that 
mines  of  established  merit,  managed  with  the  greatest  shrewdness,  skill, 
and  economy,  can  make  but  little  headway  against  existing  prices  and 
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processes.  Mismanagement  is  bad  enough ;  but  if  tbere  had  been 
nothing  else  in  the  way  of  success,  tliere  would  have  been  fewer  failures. 
A  brief  examination  of  the  local  circumstances  attending  the  mining 
and  milling  of  ores  in  Eastern  Nevada  will,  1  think,  point  out  the  diffi- 
culty and  indicate  the  i-emedy. 

The  ores  of  Eastern  Nevada,  may,  for  practical  purposes,  be  divided 
into  two  classes : 

1.  Chloride  ores,  in  which  the  silver  occurs  almost  entirely  in  the  form 
of  the  chloride  of  silver,  (sometimes  associated  with  the  bromide  or 
iodide,  or  both.)  White  Tine  district  aftbrds  the  best  examples  of  the 
occurrence  of  thi^^  kind  of  ore.  It  occurs  also  in  most  of  the  other  silver 
districts,  but  rarely  in  such  quantity  and  purity.  This  ore  can  be  worked 
without  roasting,  and  can  be  profitably  milled  for  $2  J  to  $25  per  ton. 

2.  Sulphuretores.  Antimonial  ores  would  be  a  better  name  for  this 
class,  but  the  foregoing  is  the  designation  generally  used.  The  great 
bulk  of  the  Eastern  Nevada  ores  are  comprised  in  this  class.  In  these 
ores  the  silver  occurs  united  with  more  or  less  antimony  (for  which,  in 
rare  cases,  arsenic  is  substituted)  and  sulphur.  The  minerals  belong 
to  the  great  I'amily  of  sulphantimoniurets,  with  the  products  of  their 
decom])osition.  Among  the  more  prominent  may  be  mentioned  ruby 
silver,  stephanite,  polybasite,  tetrahedrite,  stelefeldtite,  and  many  others. 
This  class  of  ore  must  be  roasted  in  order  to  extract  the  silver.  It  can- 
not now  be  milled  protitabl}^  for  less  than  $40  to  $45  per  ton. 

It  is  impossible  to  give  any  reliable  ligures  as  to  the  expense  of  min- 
ing these  ores.  There  are  few  mines  which  have  been  regular!}-  and  sys- 
tematically worked  lor  any  considerable  length  of  time,  and  the  local 
circumstances  are  widely  various.  One  mine  has  perhaps  a  broad  vein 
or  deposit,  easily  worked  from  the  surface,  and  another  a  narrow  but 
rich  vein,  which  can  only  be  reached  through  regular  hoisting  works ; 
or  one  has  easy  picking  and  the  other  hard  blasting  rock.  Moreover 
the  stage  of  development  has  much  to  do  with  the  expense  of  taking- 
out  the  ore.  Hence  no  average  estimates  worthy  of  conlideuce  can  well 
be  made.  In  some  rare  instances  the  cost  of  extraction  has  not  been 
more  than  $5  per  ton,  while  in  others  it  has  exceeded  $100.  Chloride 
ore  being  usually  near  the  surface  and  the  result  of  decomposition,  can 
generally  be  extracted  for  considerably  less  than  sulphuret  ore,  which 
occurs  lower  down  and  often  only  below  the  water-line.  It  is  probablj 
safe  to  say  that  chloride  ore  which  pays  less  than  $35  per  ton,  and  sul- 
phuret ore  which  pays  less  than  $G0  per  ton,  are  worked  only  at  a  losi> 
to  the  miner.  This  assumes  for  chloride  ore,  $10  for  mining  and  $25  for 
milling ;  and  for  sulphuret  ore,  $15  for  mining  and  $45  for  milling  per 
ton. 

The  foregoing  facts  are  alone  amply  suflicient  to  explain  to  any  min- 
ing engineer  the  failure  of  so  many  mining  enterprises  in  Eastern  Nevada. 
Ore  which  elsewhere  is  ranked  as  tirst-class  is  here  only  worthless  dirt. 
Experience  throughout  the  world  has  shown  that  mines  generally  yield  a 
large  proportion  of  low-grade  to  a  small  proportion  of  high-grade  ore,  and 
this  country  is  no  exception  to  the  rule.  A  few  cases  have  occurred  when 
mines  have  for  some  time  yielded  large  amounts  of  very  high-grade  ore,  but 
there  is  no  case  known  where  this  has  continued  i^ermanently,  and 
no  sane  engineer  would  base  his  calculations  on  such  an  expectation. 
The  rule  is :  "  Eely  on  your  low-grade  ore,  and  liopc  for  high-grade."  Here 
the  rule  is  reversed,  and  we  are  compelled  to  rely  upon  our  hope.  In 
well-managed  mines  elsewhere,  almost  all  the  valuable  mineral  which 
comes  out  of  the  mine  is  saved  and  beneliciated.  Here  we  throw  one 
liberal  portion  on  the  dump-pile  and  lose  another  in  the  mill.     A  mine 
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produces  ten  tons  of  ore  per  day  ;  eiglit  tons  are  low-grade  and  go  to 
the  dump-pile;  two  tons  are  high-grade  and  go  to  the  mill.  Out  of  the 
assay  value  of  these  twotoiis  eighty  per  cent,  is  paid  to  the  miner,  from 
which  he  deducts  $90  to  be  paid  for  mill  charges.  The  remainder  must 
pay  him  for  mining  and  extracting  ten  tons,  and,  if  possible,  a  profit  on 
his  outlay  besides.  The  wonder  is  not  that  many  mining  enterprises 
have  failed,  but  that  any  have  succeeded.  It  should  be  remembered 
that  no  effort  is  made  to  dress  the  ores.  They  are  roughly  sorted  in 
chunks  as  they  come  out  of  the  mine,  and  so  go  to  the  mill. 

The  difficulty,  then,  seems  to  be  that  only  high-grade  ore  can  be  pro- 
fitably worked  with  present  prices  and  processes ;  and  it  is  not  often 
that  such  ore  can  be  obtained  in  large  amounts.  It  is  surjirising  how 
much  of  this  high-grade  ore  is  extracted.  The  county  of  Lander  paid 
taxes  on  $2,278,749  43  bullion  produced  during  the  year  ending  July  1, 
1869.  The  figures  for  the  county  of  Nye  for  this  year  are  not  now  before 
me,  but  I  find  by  the  State  coutrollei's  published  report  that  for  the 
first  three  quarters  of  1868  this  county  paid  taxes  on  $722,628  42  of  bul- 
lion. This  bullion  does  not  come  from  one  locality,  as  in  the  case  of 
the  Comstock,  but  from  a  great  number  of  mines  scattered  about  here 
and  there  in  different  districts ;  and  almost  all  of  it  is  the  product  of 
what  would  anywhere  else  be  considered  as  extraordinarily  high-grade 
ore — not  made  high-grade  by  judicious  and  skillful  dressing,  but  raw, 
unconceutrated,  almost  as  it  came  out  of  the  earth.  If  this  is  the  pro- 
duct of  the  high-grade  ore  only,  what  would  be  the  product  if  all  the  ore 
were  worked? 

One  fact  at  least  is  conclusively  established  by  the  foregoing  figures. 
These  mines  have  yielded  and  are  still  yielding  large  quantities  of  silver. 
The  problem  now  remaining  is  to  reduce  the  expense  of  extraction  so 
as  to  make  them  yield  a  profit  commensurate  With  the  capital  and  laboi 
which  they  require.  This  i)roblem  is  in  the  hands  of  an  enterprising, 
inventive  and  thrifty  people,  and  its  solution  cannot  be  very  distant. 
It  v/ill  require  but  little  examination  to  see  where  these  expenses  can 
be  reduced. 

A.  Labor. — The  ruling  rates  for  common  labor  are  far  too  high.  The 
injustice  of  classing  skilled  and.  ignorant  labor  together  has  already  been 
alluded  to.  An  experienced  practical  miner,  who  understands  the  pecu- 
liarities of  the  mines  and  the  breaks  and  dislocations  of  the  veins,  whose 
ready,  intelligent  help  and  quick  suggestion  might  be  of  great  benefit 
in  any  of  the  emergencies  to  which  all  mines  are  subject,  earns  and  de- 
serves high  pay,  but  such  men,  and  there  are  many  of  them,  should  be 
foremen  or  superintendents,  instead  of  common  miners.  There  is  no 
good  reason  why  ordiuarj',  unskilled  labor  should  be  cheap  elsewhere 
and  dear  here.  The  country  is  easy  of  access ;  the  cost  of  living,  though 
relatively  greater  than  in  other  States,  is  nevertheless  entirely  dispro- 
portionate to  the  high  price  paid  for  work;  and  the  climate,  though  cer- 
tainly not  always  agreeable,  is  almost  universally  healthy.  I^or  has  it 
proved  that  the  hrboring  class  has  generally  benefited  by  the  existing 
state  of  things.  Many  shining  examples  there  certainly  are,  where  in- 
dustry and  economy  have  taken  advantage  of  high  wages ;  but  in  the 
majority  of  instances,  the  working  man  earns  the  money  only  to  enrich 
the  gambler  or  the  dram-seller.  One  good  reason  might  perhaps  be 
assigned  for  the  continuance  of  these  high  rates,  and  that  is,  that  it  is 
of  great  help  to  many  prospectors,  (who  are  doing  the  hardest  and  best 
work  in  the  State,)  as  it  enables  them  to  earn  in  a  few  mouths  enough  to 
supply  them  with  provisions  and   materials  for  the  remainder  of  the 
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year.    But  there  is  no  use  in  finding  now  mines  if  we  eannot  make  tlieui 
available  when  they  are  found. 

Chinese  labor  is  eheap  and  docile ;  but  there  are  serious  disadvant- 
Jiges  connected  with  it,  which  need  not  be  developed  here.  White  hibor 
can  be  imported  into  the  country,  enough  to  supply  its  wants  and  at 
rates  which  will  be  fair  to  both  employer  and  emi)loye ;  and  this  will 
probably  be  the  actual  course  pursued,  unless  the  resistance  and  unreas- 
oning obstinacy  of  the  worl^ing  miners  shall  force  employers  to  a  still 
more  radical  change. 

B.  Fuel. — Thisisoneof  the  principal  items  of  expense  in  both  mining 
and  milling.  The  wood  used  comes  from  the  mountain  ranges,  some  of 
which  are  well  covered  with  timber,  some  sparsely,  and  others  not  at 
all.  The  principal  varieties  are  white  pine,  nut  pine,  cedar,  and  moun- 
tain mahogany.  Nut  pine  and  cedar  are  most  common,  and  the  former 
makes  excellent  fuel.  The  price  of  wood  in  districts  which  have  been 
much  developed  and  where  the  demand  is  considerable,  is  rarely  less 
than  810  per  cord.  The  supply  is  at  best  but  limited;  and  the  trees 
grow  so  slowly  that  there  is  almost  no  prospect  of  a  new  growth  to  take 
the  place  of  those  cut  down.  Wood  enough  can  be  procured  for  a  few 
years,  even  allovving  for  a  much  larger  consumption  than  the  present; 
but  after  that  the  fuel  must  be  supplied  from  some  other  source.  Prob- 
ably north  and  south  railroads  will  eventually  furnish  the  country  with 
this  necessity  by  bringing  in  coal  from  the  immense  coal-fields  east  of 
Salt  Lake.  In  the  meantime,  a  great  improvement  could  be  made  in 
the  consumption  of  wood  for  mining  puri)oses  by  consolidating  the 
working  of  mines  and  using  few  shafts  where  many  are  now  kept  open, 
or  by  running  deep  tunnels  and  thus  escaping  the  heavy  expense  of 
hoisting  and  pumping  machinery  altogether.  A  great  deal  of  money 
is  annually  thrown  away  to  no  i)urpose  by  the  useless  multiplication  of 
shafts,  when  one  large,  well- constructed  shaft,  Avith  suitable  machinery, 
would  do  the  work  much  better  and  at  much  less  cost.  If  the  mines 
are  owned  by  difiereut  companies  and  they  cannot  otherwise  agree,  it 
would  be  much  wiser  to  sink  a  union  shaft  and  pay  the  expense  accord- 
ing to  the  work  done  and  advantages  derived.  This  has  been  success- 
fully carried  out  elsewhere;  and  thei-e  is  no  good  reason  why  it  cannot 
be  done  here.  Many  of  the  mining  districts  of  this  part  of  Nevada  are 
admirably  situated  for  tunneling  i)urposes.  One  deep  tunnel  which 
penetrates  and  drains  the  veins  of  a  whole  hill  is  obviously  better  and 
cheaper  than  the  present  system  of  working  each  vein  by  its  own  shaft 
or  incline. 

C.  Processes. — Some  improvements  which  could  be  easily  made  in  min- 
ing have  been  alluded  to  under  the  foregoing  head.  There  are  several 
other  points  in  which  material  progress  can  be  made.  Among  these 
may  be  mentioned — 

1.  Single  hand  drills.  Mining  men  who  have  introduced  the  use  of 
single  hand  drills,  esx)ecialiy  in  connection  with  giant  powder,  seem  to 
be  almost  unanimously  of  the  opinion  that  they  are  much  more  economi- 
cal than  the  old  system.  In  many  cases  one  man  can  do  the  work  of 
two;  the  extent  and  quality  of  each  man's  work  stands  for  itself,  and 
his  pay  can  be  regulated  by  it;  a  good  driller  is  no  longer  dependent oiii 
the  striker,  and  the  work  is  much  more  easily  supervised.  A  still 
greater  improvement  in  this  direction,  which  is  destined  to  create  a 
radical  reform  wherever  it  can  be  conveniently  applied,  is  the  use  ot^ — 

2.  Machine  drills.  Very  few  attempts  have  been  made  to  introduce 
these  great  labor-savers  in  Eastern  Nev^ada.    This  is  the  more  to  be  re- 
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gretted  as  the  country  seems  admirably  adapted  for  their  use.  If  they 
can  do  one  tithe  of  what  is  claimed  for  them,they  may  be  safely  counted 
among  the  agents  of  the  coming  reduction  in  mining  expenses. 

3.  Giant  powder.  Of  all  the  new  explosives  which  have  recently  been 
offered  to  the  public,  this  seems  to  be  the  only  one  which  can  claim  a 
success  in  the  mining  jegions  of  this  coast.  But  this  success  is  not 
without  qualification.  For  working  in  wet  ground,  as  in  the  bottom  of 
shafts  or  the  face  of  drifts,  its  superiority  is  unquestioned ;  but  great 
doubt  is  expressed  by  good  practical  authority  whether  it  can  claim  any 
precedence' over  black  powder  in  dry  ground  or  where  the  rock  is  not 
A'ery  hard.  One  great  obstacle  in  the  way  of  the  introduction  of  this 
powder  is  the  high  price  at  which  it  is  sold.  The  current  price  in  this 
part  of  Nevada  has  been  $1  30  to  $1  CO  per  pound,  or  from  six  to  seven 
times  the  price  of  black  powder.  It  can  certainly  be  aftbrded  at  a  much 
lower  rate,  and  doubtless  soon  will  be. 

A's  far  as  niilliug  processes  are  concerned,  the  opportunities  for  im- 
provement and  reduction  of  expenses  seem  to  be  mainly  confined  to  one 
branch.  The  ore  is  almost  invariably  crushed  dry,  as  it  must  generally 
be  roasted  after  it  leaves  the  battery.  After  centuries  of  experiment, 
no  crushing  apparatus  has  yet  been  discovered  which  does  its  work 
better  than  the  old-fashioned  stamp  battery,  with  its  few  modern  im- 
provements. The  alligator-jaw  crushers,  from  which  so  much  was  hoped, 
while  they  failed  in  superseding  the  battery,  ]n^oved  extremely  useful  as 
an  adjunct  to  it ;  and  few  well-constructed  mills  ai'e  now  without  such  a 
crusher  to  prepare  the  heavy  ore  for  tlie  stamps.  Experience  has  shown 
that  heavy  stamps  of  seven  hundred  to  eight  hundred  and  fifty  pounds 
each,  run  at  a  rapid  rate,  say  eighty-five  to  one  hundred  drops  per 
minute,  do  more  and  better  work  than  any  others ;  and  while,  a  few 
years  ago,  a  ten-stamp  dry-crushing  mill  was  believed  to  be  doing  good 
work  if  it  crushed  seven  to  eight  tons  in  twenty-four  hours,  now  such  a  mill 
easily  crushes  the  same  amount  in  twelve  hours. 

The  great  item  of  expense  in  treating  Eastern  Nevada  oies  lies  in  the 
roasting.  The  special  object  of  the  process  of  roasting  is  to  convert  the 
silver,  otherwise  combined  in  the  ore,  into  the  chloride  of  silver.  The 
chloride  ores,  it  will  be  remembered,  already  have  their  silver  in  this 
form,  and  consequently  they  require  no  roasting.  Mills  which  work 
these  ores  only,  and  are  sure  of  a  constant  and  abundant  supply,  can 
easily  afford  to  reduce  for  a  less  sum  than  that  formerly  given.  Indeed 
the  price  of  such  milling  in  Virginia  ought  soon  to  rule  in  Eastern  Nevada 
also,  as  the  process  is  nearly  the  same,  and  the  cost  here  should  be  about 
what  it  is  there.  But,  with  the  exception  of  a  few  mills  in  White  Pine 
district,  most  of  the  Eastern  Nevada  mills  are  calculated  for  the  reduc- 
tion of  sulphuret  ores,  and  are  therefore  dry-crushers,  and  provided  with 
roasting  furnaces.  The  cost  of  roasting  ranges  from  $15  to  $20  per  ton, 
and  the  process  in  the  present  reverberatories  is  tedious,  clumsy,  and 
trouljlesome.  It  is  in  this  direction  that  a  great  advance  is  necessary  and 
possible ;  and  the  continuance  of  the  present  awkward  and  expensive 
method  is  a  scandal  upon  American  ingenuity.  Several  improvements 
have  already  been  suggested,  of  which  the  chloridizing  furnace  of  Mr. 
0.  A.  Stetefeldt  is  the  most  prominent  and  promising.  An  experimental 
furnace  of  Mr.  Stetefeldt's  design  was  erected  in  1807,  at  the  mill  of  the 
Twin  Eiver  Company,  Ophir  Caiion,  Nye  County,  and  the  result  was  en- 
tirely satisfiictorj^  to  all  parties ;  but  the  unfortunate  failure  of  the  com- 
I)any  in  New  York,  before  working  furnaces  were  put  up,  delayed  further 
progress  until  this  year,  vv^hen  a  worli;ing  furnace  was  built  at  Reno,  Ne- 
vada, for  an  English  company.     This  has  already  (November,  18G0)  been 
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thoroughly  tested;  and  its  success  will  probably  effect  a  change  iu  thv) 
wliole  system  of  working:  sulphuret  ores. 

Auuilgamation  is  carried  on  in,  1.  Freiberg  barrels;  2.  California 
pans.  Notwithstanding  the  length  of  time  during-  which  this  process 
has  been  used,  no  definite  conclusion  has  been  reached  an  to  which  of 
these  methods  is  preferable.  Mill  men  seem  to  be  content  to  let  tem- 
porary convenience  guide  their  clioice,  and  are  generally  in  favor  of  the 
method  to  which  they  are  most  accustomed.  It  is  highly'  desirable  that 
tliis  question  shonld  be  determined,  and  either  barrels  or  pans  detiuitely 
settled  upon  as  the  better  apparatus. 

The  mills  usually  return  eighty  per  cent,  of  the  assay  value' to  the 
miner,  although  in  special  cases,  and  for  high-grade  ore,  eighty-live 
or  even  ninety  percent,  isreturne^l.  Probably  there  are  few  cases  where 
the  mill  does  not  save  more  than  eight}^  per  cent.,  and  this  surplus  gen- 
erally goes  to  the  profit  of  the  mill. 

Very  little  has  been  done  toward  beneficiating  the  tailings,  notwith- 
standing their  known  richness.  The  principal  obstacle  seems  to  be  that 
there  is  not  yet  a  sufficient  quantity  in  any  one  place  to  warrant  the 
erection  of  suitable  works. 

D.  Taxation  on  the  proceeds  of  mines. — By  the  amended  revenue  act 
of  18o7,  a  State  tax  of  1.25  per  cent,  is  levied  on  the  proceeds  of  mines. 
To  this  the  county  tax  is  added,  which  swells  the  total  to  2.90  or  3  per 
cent.  The  law  provides  that  the  value  of  the  ore  shall  be  estimated  on 
the  dump  betbre  milling,  and  that  the  sum  of  $18  per  ton.  shall  be 
allowed  free  from  tax  for  the  expense  of  extraction  and  reduction  of 
ore  which  does  not  require  roasting,  and  $40  per  ton  for  ore  worked  by 
the  Freiberg  or  roasting  process.  The  ores  of  the  Comstock  lode,  in 
Storey  County,  which  come  under  the  former  provision,  are  generally 
low-grade,  and  are  mined  and  milled  on  so  large  a  scale  that  $18  proba- 
bly pays  the  total  ex[)ense  of  extracting  and  reducing  a  large  proportion 
of  them.  The  ores  of  Eastern  Nevada,  on  the  other  hand,  are  of  high 
grade,  and,  as  has  alread}'  been  shown,  the  expense  of  mining  and  mill- 
ing theai  is  very  heavy,  far  exceeding  the  amount  allowed  by  law  for 
that  purpose.  In  very  many  cases,  after  mining  and  milling  expenses 
are  paid,  there  is  a  considerable  loss  to  the  miner,  upon  which  he  is, 
nevertheless,  compelled  to  pay  a  tax.  Tiiis  tax  is  made  a  lien  upon  the 
mine;  and  no  mattei'  whether  the  ore  is  taken  out  and  worked  for 
the  benefit  of  the  owner  of  the  mine,  or  by  parties  leasing  from  him, 
or  even  by  parties  working  without  his  consent,  the  mine  is  held  for  the 
tax  levied.  If  A  owns  a  mine,  and  B  extracts  ore  from  it  without  A's 
permission,  and,  owing  to  the  heavy  expense  of  jniniug,  loses  money  by 
his  surreptitious  speculation,  A's  mine  must  actually  pay  the  tax  on  B's 
loss,  unless,  indeed,  B  himself  pays  it,  which  he  frequently  omits  to  do. 
The  unjust  operation  of  this  law  is  clearly  shown  by  the  State  controller's 
report  for  the  year  1838.  The  following  table  is  collated  from  pages  49 
and  oO.     The  retarus  for  the  last  quarter  of  1808  were  not  then  in. 
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Quarterly  assessment  rolls  of  the  proceeds  of  mines  for  tlie  qiuiruTS  ending  March  31,  Jutte 

30,  and  Septemher  30,  186.8. 


County. 


Storey 

Storey  (ores  sold) . 

Storey  

Storey  (ores  sold) . 
Storey  

Storey  (ores  sold) . 


Total. 


Lander 
Lauder . 
Lauder . 


Total. 


Nyo. 
Nye. 
Nye. 


Total 

Lander  and  Nye 


Quarter. 


First. . . 
First. . . 
Se«ond . 
Sccoud. 
Third.. 
Third.. 


First  . 
Second . 
Third.. 


First. . . 
Second. 
Third.. 


Quantity. 


Ton.<i.  lbs. 
44, 017  3t0 
8,  317  1,  400 
94,  4!?8  1,  230 
13, 7ei  230 
92,470  910 
19,  48S  1,  470 


277,  5C9  1,  620 


2, 003  6S7 
2, 158  1,  r08 
1,  941  1,  138 


G,  103  1,  733 


1, 903   403 

2. 4G0    85 
2, 013   128 


G,  97(j   5SC 


1.3, 080   319 


Average 
value. 


29  92 
1  34 


174  81. 3 
210  83.  5 
371  12.9 


123  43.  5 

112  26. 1 

81  16.3 


Tot;d  value. 


$1,  339,  873  23 

9,738  16 

2,  805,  882  73 

21,  497  20 

2,  7G7,  082  03 

2G,  lb7  72 


6,  %9,  201  07 


350,211  13 
455,  290  32 
720,574  25 


1,5:26,075  70 


233, 019  34 

276, 1G7  17 
213,441  91 


722,  023  42 


2, 243,  7:4  12 


xVinount  on 
whicli  tax 
is  paid. 


§546, 108  81 

9,  7.;8  IG 

1,141,178  17 

21,497  20 

1,  119,  374  56 

26,  187  72 


2,  8G4,  884  G2 


270,  077  39 
308,932  16 
G37,  6G2  33 


Amount 
of  tax. 


$8, 191  61 
146  05 

17, 129  64 
322  46 

.6,  710  15 
392  81 


42,  972  72 


7,  832  62 

10, 698  97 
18,497  99 


1,276,871  88 


1G5,  0C8  07 
192,  C02  53 
139,827  18 


37,027  58 


4,  787  74 
6,  076  43 
4,  404  61 


497,  827  83  |  15, 2G3  78 


1,  774,  699  71  52, 296  34 


From  this  table  it  appears  that  ui)oii  a  total  value  of  $0,989,261  07 
the  county  of  Storey  paid  a  tax  of  $42,972  72,  while  upon  les.s  than  one- 
fourth  of  that  value,  the  county  of  Lander  paid  a  tax  of  $37,027  58,  and 
the  two  counties  of  Eastern  Nevadit,  Lander  and  Nye,  (White  Pine  and 
Elko  Counties  were  then  comprised  in  Lander,)  paid  nearly  $10,000  more 
tax  than  iStorey  upon  a  production  of  a  little  less  than  one-third.  An 
industry  like  mining,  which  is  just  struggling  into  existence,  is  greatly 
injured  and  depressed  by  taxation  which  discriminates  against  instead 
of  in  favor  of  it;  and  there  is  every  probability  that  the  next  legisla- 
ture will  amend  the  revenue  law  so  that  it  sliall  no  longer  be  counted 
among  the  obstacles  in  the  way  of  successful  and  profitable  mining. 

I  have  thus  considered  four  of  the  principal  items  of  expense  in  min- 
ing and  milling,  and  pointed  out  how  they  may  be  reduced  and  a  great 
advance  effected.  To  these  should  be  added  one  other  item,  which  was 
explained  in  considering  the  effect  of  the  completion  of  the  Pacilic  rail- 
railroad,  viz :  the  high  rates  of  freight,  merchandise,  mining  materials, 
.&c.  it  is  curious  to  observe  how  all  these  high  prices  hang  together 
and  are  supported  by  each  other,  and  how  all  efforts  at  reform  and  im- 
provement in  one  direction  are  defeated  by  blind  conservatism  in  others. 
The  railroad  companies  and  freighters  complain  that  as  the  business  is 
not  large,  high  freights  are  necessary ;  the  merchants  complain  that 
since  freights  are  high,  high  prices  for  goods  are  necessary ;  the  lal)or- 
ers  complain  that  since  goods  and  the  necessaries  of  life  are  high,  they 
must  have  high  wages  for  labor ;  the  dealers  in  wood  complain  that  since 
labor  and  horse-feed  are  high,  they  must  demand  a  high  price  for  fuel  j 
the  miner  complains  that  since  fuel  and  labor  are  high,  he  can  only  ex- 
tract high-grade  ore;  the  mill  man  complains  that  since  fuel  and  labor 
are  high,  and  only  high  grade  ore  in  limited  quantities  can  be  worked, 
he  must  have  a  high  [>rice  for  milling ;  and  mechanics,  artisans,  lawyers, 
physicians,  in  short,  everybody  who  has  anything  to  sell,  declares  that 
since  everything  else  is  high,  he,  too,  must  have  a  high  price  for  his 
articles  or  services,  in  order  to  keej)  up  with  the  rest. 
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The  early  i)ionecrs  of  Eastern  Nevada  undertook  great  risks  and 
endured  great  liardships ;  they  plunged  fearlessly  into  an  unexplored 
desert ;  the  country  yielded  nothiug  edible  except  pine  nuts,  and  it  was 
•/ery  difficult  and  extremely  expensive  to  bring  in  supplies  from  Oalifor- 
nia;  they  carried  on  their  explorations  among  mountains  and  valleys 
where  one  nuiy  often  travel  for  days  without  finding  water,  and,  with 
the  agonies  of  thirst  before  them,  were  frequently  compelled  to  abandon 
their  animals  and  baggage,  and  make  the  best  of  their  way  to  the  near- 
est spring.  Unacquainted  with  the  climate,  and  unprepared  for  its  pecu- 
liarities, the  first  winter  prostrated  hundreds  of  them  with  a  dangerous 
and  painful  sickness,  and  great  numbers  of  these  unfortunate  adven- 
turers died  in  their  miserable  tents  and  hovels,  less  from  disease  than 
from  the  want  of  proper  shelter  and  suitable  care.  In  these  days  and  un- 
der these  circumstances,  high  wages  were  paid  and  deserved;  and  high 
prices  were  natural  and  i)roper.  But  that  time  has  passed,  and  ^^ith  it 
the  risks,  hardships,  and  discomforts  which  belonged  to  it;  and  the  con- 
tinuance of  the  old  abnormal  prices,  under  new  and  improved  circum- 
stances, is  not  only  unjust,  but  suicidal. 

How  long  shall  this  condition  of  things  last"?  How  long  shall  folly 
and  obstinacy  delay  the  development  of  a  country  which  ought  to  rank 
among  the  greatest  bulliou-prodncing  districts  in  the  world!  Ev^ery- 
body  sees  that  reform  must  come,  but  very  few  seem  to  be  willing  to  do 
anything  towards  hastening  it. 


CHAPTEE  XIX. 

LANDER    COUNTY. 

During  the  year  1809,  two  new  counties  were  organized  out  of  por- 
tions of  Lander  County.  White  Pine  County  may  be  said  to  comprise 
the  southeastern  quarter  of  the  old  county,  and  was  organized  April  1. 
Elko  County  comprises  the  northeastern  quarter,  with  an  additional 
strip,  about  thirteen  miles  wide,  on  the  west,  and  was  organized  on  the 
5th  of  July. 

liEESE  RIVER  DISTRICT. 

This  district  contains  over  six  thousand  mining  claims,  and  is  the  pio- 
neer district  of  Eastern  Nevada.  The  city  of  Austin,  the  county  seat 
of  Lander  County,  is  the  principal  "carni)"  in  the  district.  It  lies  in  a 
canon  between  two  hills,  (Lander  and  Union,)  upon  whichthe  best  known 
mines  of  the  district  are  located.  The  present  population  of  the  district 
is  estimated  at  between  three  and  four  thousand. 

The  price  of  labor  has  already  been  given;  the  cost  of  fuel  ranges 
from  $b  to  $11  per  cord  ;  the  cost  of  quicksilver  6S  cents  per  pound,  and 
of  salt  about  $40  per  ton.  Lumber  (California  clear)  costs  $200  iier 
thousand,  and  nativ^e  or  Reese  Eiver  lumber,  $100.  Mining  timbers  (six 
feet  long  by  six  inches  square)  cost  about  $75  per  hundred.  A  ten- 
stamp  mill  of  the  California  pattern  could  be  erected  at  an  exi)ense  of 
$40,000  to  $50,000.  A  twenty-stamp  mill  would  cost  from  $70,000  to 
$90,000. 

Mines. — The  general  characteristics  of  the  mines  of  this  district  have 
been  sufficiently  described  in  preceding  reports;  and  it  is  now  onlj 
necessary  to  briefly  recapitulate  the  main  points.    They  are  true  fissure 


CONDITION    OF   MINING   INDUSTEY NEVADA.  129 

veins,  narrow  but  rich,  numerous  and  close  together,  and  frequently 
carry  rich  pockets  of  chloride  ore  near  the  surface.  There  are  two 
classes  of  veins,  one  striking  northwest  and  southeast,  and  the  other 
north  and  south,  of  which  the  former  ar^ believed  to  be  the  older,  and 
known  to  be  the  more  valuable.  The  country  rock  is  granite,  except  in 
the  northern  i)ortion  of  the  district,  (formerly  known  as  Amador  district, 
but  now  consolidated  with  Eeese  Eiver  district,)  where  slate  occurs. 
Both  chloride  and  sulphuret  or  antimonial  ores  are  found,  the  former 
above  and  the  latter  below  the  water  line. 

Of  the  great  number  of  locations  which  appear  on  the  mining  records, ' 
comparatively  few  have  been  opened  to  any  extent.  In  the  fever  of  the 
early  excitement,  every  little  streak  of  quartz  or  of  anything  which  a 
wild  imagination  could  believe  to  resemble  quartz,  was  located  and  re- 
located, until  there  was  absolutely  a  dearth  of  names  to  apply  to  min- 
ing claims.  Most  of  these  locations  were  afterward  abandoned,  and 
only  the  more  promising  received  much  attention.  The  following  list 
comprises  most  of  the  prominent  mines  in  the  district,  upon  which  much 
work  has  been  done,  and  gives  also  some  idea  of  the  manner  in  which 
they  have  been  opened.  In  early  days,  claims  were  almost  invariably 
worked  by  means  of  inclined  shafts,  but  of  late  vertical  shafts  have 
been  generally  preferred. 

H.  Ex.  Doc.  207 9 
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This  table  shows  that  many  of  the  prominent  mines  of  the  district 
are  now  lyinc:  idle.  Some  of  these  have  not  been  worked  for  one  or 
two  years,  and  the  inclines  and  drifts  are  now  inaccessible.  In  such 
cases  information  as  to  the  depth  to  which  tliey  have  been  worked  must 
be  gathered  from  other  sources;  and  possibly  some  of  the  measure- 
ments given  in  the  table  are  inaccurate  in  this  respect.  In  several 
cases,  the  hoisting  works  have  been  removed.  This  frequently  indicates 
the  foilure,  not  so  much  of  the  mine,  as  of  the  miner.  Often  develop- 
ment proves  that,  under  existing  circumstances,  the  ore  produced  is  too 
low  in  grade  to  make  its  extraction  profitable ;  the  machinery,  which  is 
in  demand  and  available  for  other  localities,  is  sold,  and  the  mine  shut 
down  to  wait  for  better  times.  There  are  many  claims  in  the  district 
from  which  very  rich  ore  has  been  extracted,  and  which,  under  favor- 
able conditions,  might  develop  into  excellent  mines;  but  they  have 
been  omitted  in  the  list,  and  only  those  given  upon  which  much  work 
has  been  done,  or  which  have  become  prominent  for  other  reasons.  It 
will  be  observed  that  quite  a  respectable  number  of  government  patents 
have  been  obtained  for  mines  in  this  district.  A  still  larger  number 
has  been  applied  for.  The  insecurity  of  the  old  miners'  titles  has  be- 
come so  obvious  that  there  is  a  general  desire  to  procure  settled  and 
definite  rights  which  are  not  dependent  on  doing  one  day's  work  every 
month,  or  a  jury's  idea  of  what  constitutes  such  a  day's  work. 

One  of  the  greatest  obstacles  in  the  way  of  successful  mining  in  Eeese 
Eiver  district,  is  the  great  number  of  small  veins  claimed  by  different 
individuals.  Each  mine  is  generally  worked  for  itself,  and  sometimes 
there  is  hardly  room  on  the  surface  for  the  necessary  buildings  and 
dumps.  On  Lander  Hill,  there  is  one  place  where,  within  a  space  of 
about  one  acre,  there  are  five  different  hoisting  works  belonging  to  dif- 
ferent owners.  This  is  obviously  a  very  expensive  and  inconvenient 
way  of  working  mines.  Again,  it  is  not  always  practicable  to  keep 
reserves  ahead  with  one  small  vein,  especially  in  cases  where  mine  and 
mill  are  owned  by  the  same  j)arty.  Ore  must  be  obtained  for  the  mill ; 
and  if  in  prospecting  ahead  a  barren  spot  is  reached,  the  known  re- 
serves must  be  attacked  to  supply  the  deficiency.  In  working  large 
veins  or  many  small  veins  this  difficulty  is  not  felt.  If  one  vein  is  tem- 
porarily barren,  there  are  otliers  to  fall  back  upon.  Much  better  work 
at  much  less  expense  could  be  done  on  Lander  Hill,  if  one  company 
owned  a  large  number  of  parallel  or  contiguous  claims  and  worked 
them  through  one  or  two  shafts,  or  through  a  deep  tunnel.  (See  report 
of  last  year,  i)age  70.) 

Tlie  high  prices  of  fuel,  labor,  mining  materials,  &c.,  and  their  dis- 
couraging intluence  upon  mining  enterprises  have  been  already  consid- 
ered. There  are  also  certain  difiiculties  of  a  local  nature  with  which 
Reese  River  district  has  to  contend.     Prominent  among  these  are — 

1.  Irregularities  in  the  width  and  richness  of  the  veins.  Sometimes 
the  vein  "  pinches "  and  becomes  a  mere  seam  in  the  granite,  or  the 
(piartz  and  valuable  minerals  entirely  disappear  and  in  their  place  ap- 
pears a  vein  of  clay  ;  or  the  vein  widens  but  contains  hardly  a  trace  of 
silver.  The  deep  workings  of  the  past  year  have  given  much  valuable 
information  as  to  the  character  of  the  Lander  Hill  veins,  and  have 
shown  that  generally  they  are  wider  and  more  uniform  in  depth  than 
at  or  near  the  surface.  It  is  now  certain  that  many  of  the  small  claims, 
which  were  located  and  worked  as  distinct  veins,  are  only  spurs  or  off- 
shoots from  the  main  fissures,  and  unite  with  them  at  short  distances 
from  the  surface. 

2.  Breaks  and  dislocations  of  veins.    These  have  proved  a  constant 
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source  of  vexation  aucl  confusion  ever  since  the  first  attempt  at  work- 
ing the  veins  of  Lander  Hill.  For  a  long  time  their  cause  and  nature 
were  entirely  misunderstood,  and  large  amounts  of  money  were  ex- 
pended in  seeking  for  lost  veins  in  the  direction  which  they  were  most 
unlikely  to  have  taken.  It  is  now  well  settled  that  great  slides  have 
carried  country  rock  and  ore  down  the  hill,  and  that  to  recover  a  lost 
vein  it  is  necessary  to  follow  up  the  clay  seam  which  marks  the  slide, 
or,  what  is  generally  a  shorter  and  more  convenient  method,  cut  straight 
through  the  solid  country-rock  until  the  vein  is  met  coming  down  again. 
The  number  of  these  slides  cannot  yet  be  determined,  but  it  is  certain 
that  there  must  have  been  at  least  two  great  movements  which  have 
caused  the  principal  "  faults"  thus  far  encountered.  There  are  also  very 
many  small  faults  or  "jumps,"  where  the  vein  has  slipped  a  few  feet; 
but  these  are  of  minor  importance  and  occasion  but  little  inconveni- 
ence. Again,  these  slides  appear  to  have  been  irreguhir  in'  extent  and 
amount.  In  some  cases  the  slide  seems  to  have  had  a  pivotal  end ;  one 
portion  of  the  vein  has  slid  further  than  the  other;  and  thus,  what  is  a 
small  break  in  one  mine  is  a  large  one  in  another,  on  the  continuation 
of  the  same  vein.  In  other  cases  the  slide  has  been  deeper  in  one  por- 
tion of  the  vein  than  in  others ;  and  thus  one  mine  meets  the  break 
near  the  surface,  while  another,  on  the  continuation  of  the  same  veiu^ 
does  not  reach  it  until  a  considerable  depth  has  been  attained.  The 
great  importance  of  thoroughly  understanding  these  slides  and  faults  is 
too  obvious  to  need  comment.  They  have  been  developed  at  so  many 
different  points,  where  surveys  and  measurements  could  be  taken,  and 
have  been  observed  and  studied  for  so  long  a  time,  that  it  would  seem 
easy  to  obtain  a  good  practical  knowledge  of  them  and  of  the  general 
laws  by  which  they  are  governed.  Unfortunately,  the  two  companies 
whose  works  are  the  deepest  and  most  extensive  on  Lander  Hill,  and 
who  possess  the  most  information  upon  this  subject,  are  unwilling  to 
make  public  their  costly  experience. 

3.  Base  metals.  The  veins  on  the  western  portion  of  Lander  Hill 
appear  to  carry  much  base  metal ;  and  the  bullion  produced  from  them 
contains  so  much  copper  and  so  little  silver  that  sometimes  it  will 
hardly  pay  to  ship.  The  base  minerals  are  copper  pyrites,  galena,  zinc- 
blende,  and  others.  The  copper  pyrites  occurs  often  as  a  brilliant 
crystalline  drusy  coating  on  the  sides  of  seams  or  thin  fissures,  and 
was,  strangely  enough,  long  believed  by  the  miners  to  be  the  iodide  of 
silver.  The  unfortunate  result  of  the  deeper  workings  on  this  portion 
of  the  hill,  and  the  general  belief  that  this  result  was  caused  by  the 
existence  of  a  "  base  belt,"  has  induced  an  almost  total  abandonment  ot 
the  mines  in  this  \icinity.  Although  this  imaginary  base  zone  may  be 
what  and  where  so  many  believe  it  to  be,  the  evidence  of  its  existence 
and  limits,  thus  far  produced,  is  certainly  very  unsatisfactory.  On  and 
near  the  surface  very  rich  chloride  ore  was  found ;  the  veins  were  gen- 
erally larger  and  more  regular  tban  those  lying  east  of  the  so-called 
"  base  belt ;"  and  the  whole  theory  seems  to  rest  upon  the  experience  of 
a  few  mines,  which,  at  a  depth  of  two  to  four  hundred  feet  on  the  vein, 
produced  ore  which  yielded  base  bullion.  What  is  wanted  is  a  deep 
shaft,  which  shall  tap  the  veins  at  a  considerable  vertical  depth,  and 
thoroughly  test  and  prospect  them.  The  Trojan  shaft,  under  the  excel- 
lent superintendence  of  Mr.  John  HoweU,  is  now  going  down  on  this 
errand,  and  we  may  hope  for  imi^ortant  developments  from  it  during 
the  coming  year. 

One  of  the  most  noticeable  features  of  mining  in  Reese  Eiver  district 
has  been  the  i3artnerships  of  labor  which  have  been  formed  among 
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miners  to  work  tlie  Teins  of  foreign  companies,  wlio  have  fonnd  it  im- 
possible to  do  this  themselves  withont  loss.  These  partnerships  are  of 
very  common  occurrence,  and  are  generally  made  between  miners  of 
skill  and  experience,  who  frequently  employ  many  others  to  assist  them 
in  doing  the  work.  Of  course,  such  men  get  only  the  best  of  labor. 
Good  miners  themselves,  they  are  stimulated  by  the  hope  of  a  rich 
reward,  and,  being  thoroughly  acquaiuted  with  the  miners  around 
them,  they  employ  only  the  best,  and  get  the  worth  of  their  money. 
They  are  incorporations  of  industry ;  one  partner  runs  the  engine  and 
does  the  blacksmithing  above  ground ;  another  is  busy  running  a  drift 
or  breasting  a  rich  stope  below  ground,  and,  at  the  same  time,  super- 
vising the  work  of  the  men  employed  as  helpers,  while  two  more,  per- 
haps, relieve  these  at  the  end  of  the  shift.  These  little  companies  man- 
age their  affairs  with  a  shrewdness,  enterprise,  energy,  and  economy 
which  the  larger  companies  would  do  well  to  imitate  ;  and  besides  pay- 
ing a  fair  compensation  out  of  the  product  of  the  ore  to  the  legal  owners 
of  the  mine,  they  often  divide  amoug  themselves  a  very  handsome  sur- 
plus. Several  cases  are  known  where,  during  the  past  season,  indivi- 
dual miners,  with  no  capital  but  their  skill  and  experience,  and  no 
investment  but  their  labor,  have  netted  from  $3,000  to  $5,000  in  gold. 

The  minerals  found  in  Reese  Eiver  district  have  been  arranged,  accord- 
ing to  Dana's  system,  in  the  following  table,  by  E.  N.  Riotte,  mining  engi- 
neer, of  Austin.  A  table  from  the  same  source  was  published  in  Mr. 
Browne's  report  of  1867,  page  430,  but  it  was  marred  by  typographical 
errors,  and  also  defective  in  many  respects,  owing  to  the  fact  that  some 
of  the  minerals  were,  at  that  time,  necessarily  accepted  on  hearsay.  It 
is  now  given,  revised,  with  the  addition  of  all  later  discoveries. 

I.  Native  elemeuts  :   Native  gold,  native  silver. 

II.  A.  Binary  compounds :  1.  Stibnite.  2.  Silver  glance,  erubescite,  galena,  blende, 
copxier  glatice,  stromeyerite,  pyrrbotine.  3.  Pyrites,  niarcasite,  leucopyrite,  cbalcopy- 
rite,  mispickel,  molybdenite. 

B.  Ternary  compounds :  Pyrargyrite,  pronstito,  tetrabedrite,  polybasite,  stepbauite. 

III.  A.  Binary  compounds  of  cblorine,  &c. :  Common  salt,  kerargyrite,  bromyrite,  iody- 
rito  (?),  embolite. 

IV.  Compounds  of  fluorine :  Not  represented. 

V.  A.  Oxygen  binary  compounds:  Red  copper,  bematite,  braunite,  bausmannito, 
rutite,  pyrolusite,  gotbite,  manganite,  psiloraclan,  wad,  molybdite,  quartz,  opal. 

B.  Oxygen  ternary  compounds,  (salts:)  Pyroxene,  rhodonite,  hornblende,  chrys- 
olite, epidote,  muscovite,  lepidolite,  oligoclase,  ortboclase,  sphene,  tourmaline,  chryso- 
coUa,  scheeletiue  (stolzite,)  hiibnerite,  (wolframite?)  anglesite,  gypsum,  barite,  jaro- 
site,  cyanosite,  copperas,  stetefeldtite,  pitticite,  niter,  glauber  salts,  calcite,  magnesite, 
dolomite,  chalybite,  aragonite,  cerussite,  trona,  natron,  malachite,  azurite. 

VI.  Hydro-carbon  compounds  :  Not  represented. 

The  production  of  the  mines  of  Reese  River  district  may  be  obtained 
from  the  following  table,  which  has  been  kindly  furnished  by  Mr.  Thomas 
W.  Triplett,  county  assessor  of  Lander  County.  The  table  gives  the 
j)roduction  of  all  the  districts  in  Lander  County  for  the  year  ending 
July  1, 18G9.  As  has  been  already  stated,  White  Pine  County  was  cut 
off  from  Lander  County  on  the  1st  of  April,  1SG9 ;  and  consequently  the 
l^roduction  of  White  Pine  is  included  in  that  of  Lander,  exceut  for  the 
last  quarter. 
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Exhibit  of  producing  mines  in  Lander  County,  Nevada,  on  July  1,  1869. 


ITame. 


District. 


Amount  of  ore. 


Tons.       Lbs. 


Prodnct  for 

the  year  ending 

July  1, 1869. 


Anrora  Ko.  1 

Aurora  No.  2 

Argyle 

Aratenta 

Buel  Nortli  Star 

Best  Chance 

Buena  Vi.sta 

Blue  Jacket 

Bagley 

Black  Prince 

Chihuahua 

Chase 

California 

Charter  Oak 

Double  Eagle 

Diana 

Delhi 

Dan  Imniel 

Delmonico 

Empire 

Eberhardt 

Ei.uer.sley 

Eclipse 

Esther 

Eunice 

Featherstone 

Florida 

Eortuna 

Genesee 

Green  Mountain 

Gorilla 

Glazier 

Hidden  Treasure 

Hudson  &  Logan 

Herman 

Highland  Chief 

Harding  and  Dicknian 

Homeward  Bound 

Iceberg  

liidiana 

Ice  King 

Impoteucy 

Keystone ,. 

Kihoc 

Knickerbocker 

Last  Chance 

Lady  Bryan 

Lisbon 

Montrose 

Mississippi 

Magnolia 

Morgan  &,  Muncey 

Mazeppa 

Montezuma 

Maggie 

Montgomery 

Momit  Vernon 

North  Star 

Noon  Day 

Niagara 

Patriot 

Plymouth 

Pliil.  Sheridan 

Poorman 

Post  Hole 

Palm  Ledge 

Romulus 

Real  Del  Monte 

Romeo 

Robert  Emmet 

SUver  Cloud 

Summit 

South  American 

Saratoga 

Stephen  A.  Douglas... 

Silver  Chamber 

St.  Louis 

Savannah  

Biumyside 


White  Pine . 
Reese  River. 
White  Pine  . 
Reese  River. 
Reese  River. 
White  Puie  . 
White  Pine. 
Reese  River 
Reese  River. 
Reese  River. 

Newark 

Reese  River 
White  Pine  . 
Reese  River. 
White  Pine . 
Reese  River. 
Reese  River. 
Reese  River. 
White  Pine  . 
White  Pino. 
White  Pine. 
White  Pine. 
White  Pine. 
Reese  River. 
White  Pine. 
White  Pine. 
Reese  River. 
Reese  River. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine., 
White  Pine. 
White  Pine., 
White  Pine. , 
Reese  River. 
Reese  River. 
White  Pine. 
White  Pine. 
White  Pine. , 
White  Pine- 
White  Pine. 
Roese  River. . 
White  Pine.. 
White  Pine., 
Reese  River. , 

Cortez 

While  Pine.. 
White  Pine., 
Reese  River. 
Reese  River. , 
White  Pine.. 
Reese  River. 
Reese  River. . 
White  Pine., 
White  Pine.. 
Reese  River. . 
White  Pine.. 
Reese  River.. 

Cortez 

Reese  River.. 
White  Pine.. 
White  Pine.. 
White  Pine.. 
White  Pine. . 
White  Pine.. 
White  Pine.. 
White  Pine. . 
White  Pine.. 
White  Pine.. 
White  Pine.. 
Reese  River.. 
Reese  River. . 
Reese  River. . 
Ree.se  River. . 

Cortez 

Reese  River. . 
Reese  River. . 


402 

2 

10 

26 

1,033 

1 

1 

2 

1 

1 

178 

15 

5 

1 

3 

20 

12 

2 

9 

7 

1,530 

3 

14 

23 

9 

21 

142 

6 

102 

3 


6 

308 

3 

1 

2 

56 

14 

5 

24 

1 


1 
31 

2 

3 

36 

o 

79 

3 

11 

1 

18 

7 

1 

1,648 

12 

11 

10 

21 


158 
5 
3 

143 
47 


213 
1,194 
1,040 

100 
1,152 

62-2 

404 

314 
1,228 
1,  628 
1,725 
40 
1, 121 

211 
1,731 

859 
1,114 
1,  612 

648 
1,  902 


1,434 

1,508 

30 

103 

1,543 

408 

600 

1,047 

450 

857 

1,658 

1,597 

1,630 

277 


1,262 

596 

1,155 

1,235 

1,683 

1,660 

265 

386 

366 

647 

152 

1,854 

161 

1,548 

700 

1,934 

1,312 

336 

648 

1,585 

53 

1,454 

999 

1,884 

746 

1,  022 

1,406 

434 

1,004 

1,995 

840 

1,515 

1,  946 

902 

1,  972 

976 

1,495 

964 

610 

33 

1,684 

1,  824 

1,142 


160,  837  69 

715  79 

563  08 

4,  768  44 

279, 205  38 

138  36 

110  41 

260  .50 

517  14 

275  82 

16, 199  14 

3,  320  (13 

1,  557  37 

114  84 

957  66 

3,  813  17 
2,311  36 

583  64 
820  13 

4,  767  03 
781,  716  03 

1,  030  45 

5,  402  41 

6,  495  40 
1,061  24 
1,  714  03 

38, 146  93 

1,761  71 

16,  374  35 

3,  027  68 

147  89 

1, 167  16 

52,  296  06 

1,419  08 

236  64 

420  70 

26,  822  04 

5,  940  16 

1,  298  93 

3,  832  31 
416  28 
129  98 

165, 158  03 

1,  841  52 
229  68 

8, 169  68 

690  20 

309  73 

.3,  350  92 

1,836  98 

24,  804  54 

904  57 

435  68 

214  28 

2,  465  41 
2,521  05 

515  70 

247,  384  50 

1,  523  04 

1,  436  51 

2,211  37 

4,  799  51 
138  98 
406  40 
128  84 
884  45 

5,  723  96 
154  22 
143  45 

82,741  16 

1,373  54 

763  84 

42,  551  41 

12, 115  71 

33  20 

7, 165  80 

37, 202  35 

505  60 

98  70 
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Name. 

District. 

Amount  of  ore. 

Product  for 
the  year  ending 

Tons. 

Lbs. 

July  1,1869. 

S.  C.  Baker 

1 
32 

8 
2 

68 
8 

13 

738 
245 

1,547 

1,354 
257 
767 
204 

1,244 

1,103 
690 
346 
803 
748 
192 
496 

1,203 
820 

1,680 
360 

1,801 

S317  83 
6  705  11 

White  Piue 

Wliite  Pine 

2,  674  55 
592  04 

White  Pine 

29,  572  10 
4  597  98 

White  Pine 

Timoke 

3, 257  50 
308  47 

Toiyabe 

Reese  River 

Troy 

Reese  River 

26 

14 

1 

8 

6  555  01 

Tuolutnne    

Reese  River 

3,  803  98 
146  32 

White  Piue 

1  234  27 

Vancouver  

Reese  River 

48  26 

2 
6 
13 

450  88 

2  151  60 

1,  793  81 

75  25 

Whitlatch  Yankee  Blade 

Reese  River 

3 

54 
710 

2,  004  20 
19  636  19 

196,  905  08 

From  tills  table  it  appears  tliat  7,667.559  tons  of  ore,  averaging  very 
nearly  $297  20  per  ton,  and  yielding  a  total  of  $2,278,749  43,  were  ex- 
tracted and  reduced  in  Lander  County  during  the  year.  Of  this 
amount,  3,190.25  tons,  averaging  $395  95  per  ton,  and  yielding  a  total  of 
$1,263,208  79,  are  credited  to  White  Pine  district ;  178.862  tons,  aver- 
aging $90  5(5  per  ton,  and  yielding  a  total  of  $16,199  14,  came  from  the 
Chihuahua  mine  at  Newark,  in  White  Pine  County;  and  68  tons,  with 
the  high  average  of  $584  18  ])er  ton,  and  yielding  a  total  of  $39,724  45, 
came  from  Cortez  district,  in  Lander  County.  The  remaining  4,230.434 
tons,  averaging  $226  84  per  ton,  and  yielding  $959,617  05,  are  credited 
to  Reese  River  district.  In  this  last  amount,  the  proceeds  of  mines 
whose  names  are  unknown  to  the  assessor  are  included,  and  as  some  of 
this  ore  i>robably  came  from  outside  districts,  the  true  production  of 
Reese  River  district  alone  may  probably  be  safely  put  at  $900,000.  Two 
mines,  lying  side  by  side,  the  North  Star,  Manhattan  Company,  and  Buel 
North  Star,  Lane  and  Fuller  Company,  are  credited  with  $526,589  88  of 
this  sum.  These  two  are  the  only  mines  in  the  district  Avhich  can  be 
said  to  have  been  regularly  and  systematically  worked  for  the  past  year. 
Many  other  mines  have  been  worked  spasmodically,  and  some  of  these 
sufficiently  to  show  that  they  might  be  made  to  yield  richly  and  abund- 
antly ;  but  their  owners  postiDone  making  any  persistent  effort  toward 
developing  them  until  the  coming  of  better  days  and  lower  prices. 
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This  table  shows  that  the  batteries  reduced,  in  243  days'  running, 
4,54G  tons  of  quartz,  or  an  average  of  18.7  tons  daily,  which  is  about 
0.645  ton  per  day  per  horse-power  developed  by   the  fall  of  stamps, 

(1^  ^750  X  9  X  85  ^  QQ^^   \  rpj^.g  .g  ^  j^.g.j^  average  for  dry  crush- 
-^U  J--J  X  oo.UUU  ^ 

ing,  though  not  quite  so  high  as  that  of  the  Mettacom  mill  running 
at  greater  speed.  The  number  of  men  employed  in  the  mill  is  58,  dis- 
tributed as  follows:  batteries,  3;  drying  kilns,  5;  pulp,  3;  coolers,  2} 
pans,  4;  retort,  1;  engineers,  2',  woodmen,  3  j  repairs,  2;  foremen,  2; 
roasters,  30;  assay er,  1. 

Estimates  of  icork  for  the  rest  o/1869. 

Oregon  shaft,  180  tons  per  month,  6  months 1, 080  tons. 

East  North  Star,  CO  tons  per  nionth,  G  months 3G0  tons. 

custom  ore,  IGO  tons  per  montU^,  6  months 9G0  tons. 

Total 2, 400  tons. 

The  aggregate  production  of  the  mill  for  1869  will  therefore  be  not 

far  from  $670,000,  reckoning  the  North  Star  and  Oregon  ore  at  $130, 

and  the  Custom  ore  at  $200  per  ton. 

During  the  year  ending  July  1,  1869,  the  Manhattan  Com- 
pany has  extracted,  principally  from  the  North  Star 
ledge,  1,988  tons  of  ore,  at  a  cost  of $102, 074  45 

Which  includes  everything  but  the  dead- work  of  extending 

drifts;  this  amounted  to 48, 945  17 

Making  an  aggregate  mining  expense  of 161, 019  62 


The  amount  of  stoping  ground  opened  is  1,894  linear  feet,  with 
200  feet  backs,  or  more  than  10,000  square  fathoms.  I  think  the  present 
reserves  of  the  mine  contain  at  least  5,000  tons  of  gooci  ore.  The  North 
Star  shaft  is  320  feet  deep.  The  average  number  of  men  employed  in 
the  mine  during  the  year  referred  to  was  64.  The  aggregate  of  days' 
work  was  20,613,  making  320  days  the  average  working  year.  The 
company  is  using  black  powder,  with  single-hand  drills.  The  latter  will 
be  employed  altogether,  as  soon  as  tools  can  be  secured.  There  has 
been  no  difficulty  in  introducing  them  thus  far.  Giant  powder  is  em- 
ployed in  sinking  shafts,  and  when  the  ground  is  very  hard.  The  prin- 
cii)al  objection  to  its  use  is  the  high  cost. 

Estimate  of  costs  of  mining  and  redudmj  ores  in  Reese  River  district. 

Population  of  district :  Between  three  and  four  thousand.* 

Wages  of  first-class  miners :  Four  dollars  per  day. 

Wages  of  second-class  miners  :  Four  dollars  per  day. 

W^ages  of  sui'face  laborers  :  Four  dollars  jier  day. 

Cost  of  lumber  :  One  hundred  and  twenty  dollars  per  thousand. 

Cost  of  mining  timber :  Seventy-five  cents  for  six  inches  by  six  feet. 

Cost  of  common  powder :  Twenty-two  to  twenty-six  dollars  per  one  hundred  pounds. 

Cost  of  giant  powder :  One  dollar  and  forty  cents  to  one  dollar  and  fifty  cents  per 
pound. 

Cost  of  quicksilver :  Sixty-eight  cents  per  pound. 

Cost  of  freight  from  Argenta :  Two  cents  per  pound. 

Cost  of  fuel :  Nine  to  eleven  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  «Ssc. :  Forty- 
thousand  dollars  to  fifty  thousand  dollars.  * 

*  Estimated. 
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Cost  of  twenty-stamp  mill,  freiglit,  erection,  &c. :  Seventy-five  thousand  dollars  to 
one  hundred  thousand  dollars.  *■ 

The  mining  cost  per  ton  of  ore  varies  at  the  same  mine  excessively,  according  to  the 
width  of  the  vein  and  hardness  of  the  ground.  In  the  Manhattan  I  believe  it  has 
heen  as  high  as  fifty  dollars  per  ton ;  and,  indeed,  the  average  cost  per  ton  fur  the  year 
ending  July  1,  1869,  at  that  mine,  (all  expenses  except  dead-work  included,)  was  over 
fifty-one  dollars.  Other  mines  on  Lander  Hill  are  not  likely  to  have  been  much  bet- 
ter oil".  ^ 

Muiimum  reduction  cost :  Thirty-six  dollars  and  twenty-eight  cents  per  ton. 

For  a  description  and  discussion  of  the  Mettacom  mill,  as  a  model 
mill,  using  the  Reese  River  process,  see  the  second  part  of  this  report. 

Mineral  Hill  district  is  situate  about  thirty  miles  south  of  Carlin,  a 
station  on  the  Central  Pacific  railroad,  but,  as  yet,  unconnected  with 
that  place  by  a  road.  The  country  rock  is  limestone,  and  principal 
locations  are  made  on  a  small  knoll  detached  from  the  main  chain  of 
mountains.  The  ores  are  said  to  be  rich  silver  ores.  About  fifty  claims 
have  been  located,  and  they  are  rei)orted  to  cover  about  all  the  mineral 
which  is  worth  claiming. 

Spring  Valley  district,  organized  in  June,  1869,  is  situated  a  little 
south  of  east  from  Austin,  and  distant  from  that  town  about  sixty-five 
miles.  It  is  only  sixteen  miles  southwest  from  the  Eureka  district,  and 
limestone  is  the  principal  formation.  The  ore  brought  to  Austin,  so  far, 
assays  well,  but  no  working  tests  have  been  made  yet.  It  consists  of  a 
rich  variety  of  stetefeldtite. 


CHAPTER  XX. 

NYE    COUNTY. 

REVEILLE  DISTRICT. 

The  geological  description  of  this  district  is  given  in  detail  in  the 
commissioner's  report  of  1869,  pages  107  and  108.  On  this  occasion  it  is 
therefore  only  necessary  to  describe  some  of  the  more  important  claims 
which  have  been  opened  and  worked  so  far. 

It  will  be  remembered  that  the  district,  covering  an  area  of  about 
three  by  six  miles,  lies  about  one  hundred  and  thirty  miles  southeast  of 
Austin  and  one  hundred  and  ten  miles  south  of  Treasure  Hill,  on  the  west 
side  of  Railroad  Valley.  Indian  Jim  discovered  the  district  in  1866  ;  it 
was  organized  October  2  of  that  year.  It  is  a  dry,  burnt,  desolate-looking 
place.  A  little  water  can  be  had  by  digging  in  the  porphyry.  For  mill- 
ing purposes,  however,  no  sufficient  amount  of  water  is  found  nearer 
than  twelve  miles.  Material  for  brick,  which  would  stand  the  heat  of  a 
roasting  furnace  very  well,  is  abundant. 

The  silver  ores  of  the  district  occur  in  the  prevailing  formation^ 
dolomitic  limestone,  in  i^ockets  and  apparently  isolated  deposits.  Large 
dikes  and  croppings  of  quartz  protrude  frequently  above  the  surface  of 
the  ground.  In  their  neighborhood  are  found  the  best  pay  streaks  and 
pockets,  which,  although  irregular  and  following  no  certain  course,  are 
sufficient  in  magnitude  to  fairly  justify  the  expenditure  of  money  to  fol- 
low their  variations  and  to  expose  new  masses.  The  smaller  deposits 
generally  furnish  the  richest  ore,  silver  glance  and  silver-copper  glance, 
with  more  or  less  chlorides.  Galena  predominates  in  two  or  three  mines, 
but  is  generally  quite  rare.  There  are  very  few  silver  ores  containing 
arsenic  or  antimony  in  the  district  as  far  as  known  at  j)resent.     The 

*  Estimated. 
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only  exception  in  this  respect  are  one  or  two  mines  on  the  Middle  Moun- 
tain. The  larger  quartz  ledges  carry  poorer  ores,  but  being  of  greater 
extent,  they  promise  the  surest  investment. 

The  mines  are  situated  on  IS'orth,  Middle,  and  South  Mountains.  The 
largest  bodies  of  quartz,  carrying  low-grade  ores,  are  found  on  the  east- 
ern slope  of  South  and  on  Middle  Mountains. 

The  following  are  the  most  important  mines  of  the  district : 

The  Fisherman,  on  the  northwest  side  of  South  Mountain,  half-way 
down  the  foot-hills,  shows  very  extensive  snrface  indications,  perhaps 
the  most  important  on  that  slope.  The  work  done  consists  of  the  sink- 
ing of  a  shaft  30  feet  deep,  which,  commencing  in  a  pocket  of  rich 
ore,  out  of  wliich  $15,000  are  said  to  have  been  taken,  stops  in  solid 
dolomite.  There  are  other  rich  croppings  along  the  supposed  line  of 
the  ledge,  but  the  hard  country  rock  disheartened  the  owners  and  work 
was  suspended.  A  ton  and  a  half  of  ore  from  this  mine,  worked  at 
Page's  mill,  Austin,  yielded  $1,G32  per  2,000  pounds  ;  five  tons  crushed 
at  the  Oregon  mill  averaged  $730,  and  70  tons  in  all  $400  per  ton. 

A  little  south  and  on  the  same  sloi)e  are  the  Pearl,  Greengage,  Orleans, 
Roanoke,  Laurel,  and  Berkshire.  They  have  recently  been  ])nrchased 
by  Hooper,  Hunt  &  Co.,  together  with  Brobant  Creek  for  milling  pur- 
poses. 

The  Amazon,  in  the  foot-hills,  is  owned  by  Mr.  Brooks  and  reputed 
to  be  a  good  mine. 

The  Nonpareil,  on  the  southeast  slope,  belongs  to  Hooper  &  Co.  The 
deposit  shows  a  preponderance  of  galena  and  sonae  silver. 

On  the  north  of  the  mountain  are  located : 

The  Elvetica,  owned  by  Hawes  &  Co.,  carrying  silver  and  silver-cop- 
per glance.  It  is  opened  by  a  shaft  ten  teec  deep  and  shows  con- 
siderable ere. 

The  Sparta,  a  recent  location.  There  are  very  extensive  croppings 
on  this  property;  one  solid  body  rises  ten  or  twelve  feet  above  the 
ground  and  has  a  width  of  about  fifteen  feet,  showing  silver-copper 
glance  throughout. 

The  Castle  Rock,  apparently  on  the  same  line  of  croppings,  is  situate 
on  the  other  side  of  a  ravine  intervening  bciween  the  two  claims.  Two 
assays  of  ore  from  this  mine  gave  $203  and  $103  per  ton  of  $2,000 
pounds.     None  but  assessment  work  has  ever  been  done  on  this  claim. 

The  Young  America,  a  new  location  near  by,  is  parallel  to  the  Elvetica 
and  Sparta.  There  is  quite  a  body  of  quartz  exposed  in  this  mine.  It 
shows  some  silver  glance  and  horn-silver ;  sample  assayed  $215  to  the 
ton. 

The  Knickerbocker,  running  east  and  west  on  the  summit  of  the  ridge, 
is  an  old  location  owned  by  Hawes  &  Co.  In  a  shaft  50  feet  deep  the 
deposit  of  ore  is  exposed,  getting  narrower  toward  the  bottom.  There 
are  about  twenty  tons  of  ore  on  the  dumj).  Considerable  has  been  milled 
without  roasting,  ^irst-class  ore  yielded  $205,  second-class  $80  to  the 
ton. 

The  Blue  Jay  is  a  neighboring  location,  on  which  only  assessment 
work  has  been  done.  It  shows  some  silver  glance  and  chloride,  a  selected 
samjjle  of  which  assayed  $122  per  ton. 

The  Pocahontas,  running  north  and  south,  has  somewhat  the  appear- 
ance of  a  contact  fissure  vein.  At  least  a  ditch,  18  inches  wide  and 
60  feet  long,  exposes  a  remarkably  regular  west  wall  of  clay  and  por- 
phyry. Its  dip  is  perpendicular ;  its  width  ten  feet.  The  ore  is  not  very 
rich,  but  uniformly  distributed,  and  the  entire  mass  is  probably  pay 
rock.     Selected  samples  assayed  from  $232  to  $190  per  ton. 

The  Grant,  i^arallel  to  the  foregoing,  is  about  one  hundred  yards  dis- 
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taut,  and  shows  the  same  arrangement  of  the  mineral  as  the  foregoing 
location.    A  selected  sample  assayed  $464  per  ton. 

The  Emmet,  Washington,  Mars,  Jefferson,  and  Noon  lie  close  together 
a  little  north  of  the  Pocahontas.  They  are  not  opened,  but  the  quality 
of  ore  found  in  the  croppings  enconrages  further  development. 

The  Hiawatha  and  Marysville  lie  still  further  north,  show  good  crop- 
pings, and  no  base  metals.  A  sample  of  the  former  assayed  $64,  of  the 
latter  $779  to  the  ton  of  two  thousand  ponnds. 

The  Saddle,  near  the  Blue  Jay,  and  further  around  on  the  northeast 
slope,  the  Buckeye,  Desert  Queen,  Indian  Queen,  Last  Chance,  Union, 
Keveuge,  Mammoth,  Silver  Peak,  Vicksburg,  Arrah-na-Pogue,  Brick 
Pomeroy,  Shamrock,  I.  O.  U.,  Examiner,  Express,  Pumpkin  Pie,  Ben- 
touville,  show  all  more  or  less  rich  croppings.  JSTone  of  them,  however, 
are  sufficiently  opened  to  justify  an  oi:>inion  as  to  their  value. 

The  Parkmnie,on  MiddleMountain,  has  been  explored  similarly  to  the 
Fisherman,  and  was  abandoned  with  very  little  ore  in  sight.  Three  lots 
shipped  to  Belmont  yielded  $780,  $800,  and  $1,480  per  ton,  respectively. 

On  the  North  Mountain  the  Yager,  the  Rainbow,  the  Superior,  and 
many  others  show  promising  croppings,  but,  as  on  all  the  other  loca- 
tions of  the  district,  the  work  done  up  to  the  present  is  insufficient  for  a 
decisive  test  of  value. 

No  doubt  many  of  these  mines  would  abundantly  pay  for  the  outlay 
of  capital.  It  is  no  easy  task  to  select  out  of  some  four  hundred  loca- 
tions the  best  ones,  and  capitalists  should  therefore  intrust  this  task  to 
the  most  exj^erienced  jDrofessional  men  only.  The  working  of  such  mines, 
too,  requires  the  greatest  professional  skill  and  circumspection.  The 
system  of  robbing  the  rich  outcrops,  and  then  abandoning  the  mines  as 
soon  as  the  harder  limestone  has  to  be  dealt  with,  must  be  discontiuued. 
Thorough  explorations  in  vertical  and  horizontal  directions  are  necessary 
before  extensive  mills  are  built;  miners  must  always  keep  in  mind 
that  a  system  of  vein  mining  is  out  of  place  where  there  are  no  veins, 
and  that  the  mining  laws  of  a  district  should  be  adapted  to  the  peculiar 
mode  of  occurrence  of  its  mineral  deposits. 

Without  the  aid  of  outside  capital,  the  mines  of  this  district  will  proba- 
bly never  be  developed.  At  the  same  time  they  offer  sufficient  induce- 
ment for  judicious  investment  and  exploration,  especiallj^  since  White 
Pine  has  proved  that  limestone  has  hitherto  received  too  little  credit  from 
our  western  miners  as  a  mineral-bearing  formation. 

MOREY  DISTRICT. 

I  am  indebted  to  Mr.  D.  S.  Ogden  for  the  following  information : 
This  district  lies  about  seventy-live  miles  southeast  of  Austin,  and  fif- 
teen miles  north  of  Hot  Creek,  in  the  Diamond  range  of  mountains. 
Entering  the  main  caiion  from  the  east,  it  rises  from  three  to  six  degrees 
for  a  distance  of  about  three  miles.  Upon  the  left  the  mountain,  rising 
above  the  foot-hills  about  two  thousand  feet,  presents  a  very  rugged  and 
bold  front.  Its  northeastern  slope,  extending  for  about  live  thousand 
feet  at  an  angle  of  twenty  to  thirty-five  degrees,  carries  the  outcrops  of 
ten  or  twelve  silver-bearing  veins.  Their  width  varies  from  four  to  five 
feet,  and  the  pay  streaks  in  them  are  from  six  inches  to  two  feet  thick. 
The  surface  ore  presents  a  dark,  dull  appearance;  lower  down  a  bright- 
yellow  mineral  is  found,  probably  autimonate  of  lead,  which  yields 
by  assay  $377  per  ton.  Small  lots,  worked  by  mill  process,  yielded 
$133  to  $241  per  ton.  Two  of  these  veins  have  been  worked  to  a  limited 
extent  by  the  former  owners.  The  pay  streaks  near  the  surface  about 
one  foot  wide  had  widened,  at  a  depth  of  from  seventy-five  to  one  hundred 
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feet,  to  three  feet.  The  vein  matter  is  soft  and  easily  mined.  A  great 
deal  of  the  work  can  be  done  with  the  pick,  so  that  the  cost  of  mining  is 
reduced  much  below  the  general  average  in  Nevada.  The  veins  being 
of  suflicieut  width,  very  little  country  rock  has  to  be  removed  in  sinking 
or  driving.  The  whole  country  to  the  east,  north,  and  south  of  the  mines 
is  thickly  covered  with  the  kinds  of  wood  peculiar  to  Eastern  Nevada — 
nut  pine  and  cedar.  Water  for  milling  pnrposes  is  abundant  on  either 
side  of  the  mountain  on  which  the  mines  are  located.  Bunch  grass  is 
suificiently  plenty  for  stock-feeding.  On  the  whole,  this  district  presents 
much  better  facilities  for  successful  mining  than  a  majority  of  the  mining 
locations  of  the  State. 

The  company  working  these  mines  is  at  present  sinking  two  inclines 
and  driving  one  tunnel.  Part  of  this  work,  viz :  the  sinking  of  one  incline 
and  the  driv^ing  of  the  drift,  is  performed  by  Chinese  laborers.  They 
have  been  in  the  company's  employ  for  three  months.  When  first 
engaged,  they  were  awkward  in  the  use  of  the  iiick  and  drill,  and  could 
not  perform  nearlj^  as  much  work  per  day  as  white  miners.  Now,  their 
work  is  entirely  satisfactory.  Two  of  them  sink  five  feet  in  six  days  in 
a  shaft  five  by  nine  feet,  in  rock  which  has  all  to  be  blasted.  Two  others 
are  driving  a  tunnel,  and  advance  one  and  a  half  foot  per  day  of  ten 
working  hours.  White  miners  employed  on  the  same  work  before  could 
not  do  any  more.  The  Chinese  show  good  judgment  in  selecting  the 
places  for  the  holes  to  be  drilled,  and  are  very  exact  and  reliable  in 
assorting  ores.  So  far,  they  seem  to  be  equal  to  white  miners  in  all  the 
work  intrusted  to  them. 

ELY  DISTRICT. 

Ely  district  is  near  Meadow  Valley,  about  one  hundred  and  forty  miles 
southeast  of  Hamilton,  and  forty-five  miles  south  of  Patterson.  Quite 
a  number  of  claims  have  been  taken  up  in  this  district,  and  many  of 
them  are  highly  promising.  The  more  prominent  ones  are  the  Alvira, 
six  feet  wide,  assays  of  specimens  $150  to  $500;  the  Sunbeam,  four  feet 
wide,  assays  $100  to  $450;  the  Harris  and  Pioche,  from  ten  to  twenty 
feet  wide;  the  Fallis,  a  well-defined  ledge,  assays  of  which  have  yielded 
as  high  as  $400;  the  Vermillion,  assays  from  $90  to  $4,000;  the  Tresoro, 
Caroline,  Louisa,  and  Montezuma,  all  assaying  well.  The  latter  ledge 
contains  some  native  silver,  and  crops  out  for  a  distance  of  over  five  hun- 
dred feet.  The  formation  is  limestone  and  slate.  The  climate  is  compar- 
atively mild,  and  grass  is  plenty,  so  that  animals  can  do  well  all  winter. 

SILVER  PARK  DISTRICT. 

Silver  Park  district  is  a  new  district  situate  one  hundred  miles  nearly 
east  from  Hamilton,  and  twenty  five  miles  southeast  of  Patterson.  The 
mines  are  in  a  low  range  of  hills,  between  the  Shell  Creek  or  Patterson 
and  Shoshone  ranges,  on  two  hills  higher  than  the  rest.  The  country 
rock  is  limestone  and  porphyry ;  the  gangue  of  the  veins  mostly  quartz. 
On  the  first  hill  reached  from  the  Patterson  side,  a  very  large  out- 
crop of  quartz,  running  at  right  angles  to  the  range  of  the  hills,  which 
is  northwest  and  southwest,  is  filled  with  rich  silver  ore ;  on  the  sec- 
ond, called  Mineral  Hill  by  the  discoverers,  the  silver  ore  is  generallj^ 
diffused  through  the  limestone  in  threads  and  pockets.  About  one  hun- 
dred claims  have  been  located,  the  most  prominent  of  which  are  the 
Silver  Star,  Hasseyampa,  Miner's  Dream,  Mineral  Hill,  Savage,  Eureka, 
John  Stoomel,  and  Nevada  Queen.  On  the  last-mentioned  claim  a  cut 
of  twenty-five  feet  has  revealed  a  body  of  ore  eight  feet  in  width,  all  of 
which  appears  to  be  good  milling  ore.  The  country  in  the  neighborhood 
of  these  mines  is  well  provided  with  grass,  wood,  and  water. 
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CHAPTEE  XXI. 

WHITE    PINE    COUNTY. 

This  county  has  been  created  out  of  Lauder  County  since  hist  year's 
report,  and  many  of  the  mines  hereinafter  noted  were  described  in  that 
report  under  the  head  of  Lander  County.  Tlie  boundaries  of  the  new 
comity  are  laid  down  as  follows:  The  initial  point  of  starting  is  on  the 
western  portion  of  Shannon's  Station,  which  is  located  at  the  western 
base  of  the  Diamond  range  of  mountains,  and,  by  the  road,  forty  miles 
w^est  of  Treasure  City.  The  exact  meridian  of  this  city  is  not  yet  estab- 
lished, but  it  is  not  far  from  thirty-seven  degrees  thirty  minutes  west 
from  Washington,  and  the  western  boundary  of  the  county  is  at  about 
thirty-eight  degrees.  From  Shannon's  station  the  western  line  runs 
south  to  the  northern  line  of  Xye  County,  which  is  a  few  miles  north  of 
the  thirty-ninth  degree  of  latitude.  This  line  is  the  southern  boundary 
of  the  county  to  the  eastern  boundary  of  the  State.  The  northern 
boundary  line  passes  east  and  west  through  the  northern  portion  of 
Camp  Ruby,  and  includes  the  overland  road.  The  county  has  an  area 
of  about  eight  thousand  square  miles.  The  districts  at  present  organ- 
ized in  it  are  the  Diamond,  Xewark,  Egan  or  Gold  Canon,  Hercules, 
Eobinson,  and  White  Pine.  Some  people  think  that  Patterson,  Cave, 
and  Grant  are  in  White  Pine  County,  but  surveys  will  certainly  prove 
them  in  Xye.  Mines  have  been  found  in  the  mountain  ranges  east  of 
the  Egan  range,  but  I  am  not  aware  at  the  present  time  of  any  districts 
having  been  formed  there.  The  great  wealth  of  the  districts  mentioned 
is  well  known.  Egan  was  the  first  organized  in  the  eastern  part  of  the 
State,  and  it  has  produced  a  large  amount  of  bullion.  The  organization 
of  Diamond  district  followed,  but,  although  a  great  number  of  mines 
have  been  located  and  good  results  obtained,  it  cannot  boast  of  having 
shipped  many  thousand  dollars  worth  of  bullion.  Many  tons  of  ore  have 
been  taken  to  Austin  for  reduction,  and  the  value  of  the  mines  has  been 
j)roved  by  mill  tests.  But  all  the  work  has  been  done  by  mineis  unaided 
by  capital,  and  a  great  deal  could  not  be  accomplished  in  this  way. 
Diamond  district  is  on  the  western  slope  of  Diamond  Mountain,  a  little 
northwest  of  Hamilton,  contains  wood  and  water  in  abundance,  and 
many  advantages  favorable  for  making  it  a  first-class  district.  Hercules 
and  Robinson  districts  are  some  fifty  miles  directly  east  of  White  Pine, 
have  been  known  for  several  years,  and,  although  undeveloped,  are  in 
high  favor  with  many.  They  are  located  in  the  Egan  range.  White 
Piue  district  is  situate  near  the  southeastern  corner  of  the  county,  and 
includes  some  of  the  loftiest  peaks  of  the  State.  Its  unexampled  wealth 
is  now  known  all  over  the  world.  Treasure  City,  built  at  an  elevation 
of  9,000  feet  above  the  sea,  is  the  chief  town,  and  probably  the  highest 
city  in  the  United  States.  The  present  population  is  estimated  at  four 
thousand,  and  the  surrounding  towns  of  Hamilton,  Shermantown,  and 
other  villages  in  the  district  add  twice  as  many  more.  Twenty-five 
miles  west  of  White  Pine  is  Xewark  district,  flanking  the  eastern  slope 
of  Diamond  Mountain.  Its  mines,  as  far  as  developed,  prove  to  be 
rich.  The  leading  metal  extracted  in  the  county  is  silver,  but  as  eco- 
nomical mining  advances  much  wealth  will  be  reaped  from  its  mines 
of  lead,  gold,  copper,  antimony,  and  salt,  with  which  the  rocky  hills 
and  barren  plains  are  stored.  But  mining  will  not  represent  the  only 
resources  of  White  Pine  County.  Vast  areas  of  agricultural  and  graz- 
ing lands,  capable  of  supplying  its  own  inhabitants  with  provisions,  are 
H.  Ex.  Doc.  207 10 
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contained  in  its  boundaries.  It  is  already  noted  for  tlie  quality  of  its 
beef  and  mutton  and  the  richness  of  the  butter  and  milk  produced  in  it. 
The  suiface  is  made  up  of  alternating  ranges  of  mountains  and  valleys, 
isolated  peaks  with  narrow  chasms,  broad  passes,  and  elevated  valleys. 
On  the  west  is  the  lofty  and  continuous  Diamond  range,  extending  north 
and  south  across  the  county.  At  its  eastern  base  is  the  broad  Xewark 
Valle}^,  separating  it  from  the  White  Pine  range.  In  this  valley  are  vast 
areas  of  salt,  alkali,  and  soda  lands,  giving  it  the  appearance  of  desola- 
tion and  worthlessuess,  but,  in  reality,  it  is  most  valuable,  as  it  furnishes 
substances  which  cannot  be  dispensed  with  in  the  reduction  of  silver 
ores  by  amalgamation.  Along  the  bases  of  the  mountains  are  large 
tracts  of  valuable  farming  land,  which  redeem  the  valley  of  its  feature 
of  barrenness.  The  northern  portion  of  the  range  bears  the  name  of 
Euby  Mountains,  and  incloses  the  famous  Euby  Valley,  only  a  portion 
of  which  is  in  White  Pine  County.  No  extensive  valley  appears  to  be 
between  the  White  Pine  and  Egan  Mountains,  but  the  many  small  val- 
leys and  rolling  hills  afford  superior  grazing  and  sites  for  many  produc- 
tive farms.  East  of  the  Egan  Mountains  is  the  extensive  Steptoe  Valley, 
flanked  on  the  east  by  Shell  Creek  range.  Next  follows  Spring  Valley 
and  the  Spring  Mountains,  Snake  Valley  and  Snake  Mountains,  Antelope 
Valley  and  the  mountains  of  the  same  name.  The  eastern  boundary 
line  passes  through  Deep  Creeli:  Valley. 

Besides  the  mining  districts  above  mentioned,  quite  a  number  of  others 
have  been  organized,  wliicli,  although  perhaps  not  located  inside  the 
county,  are  closely  connected  with  itas  the  starting  point  for  all  expedi- 
tions, and  they  will  therefore  be  mentioned  in  this  part  of  the  report. 

WHITE   PINE  DISTRICT. 

The  opinion  in  my  last  report,  that  the  formation  of  White  Pine  is  a 
simple  and  not  anomalous  one,  remains  unaltered  by  subsequent  examina- 
tion. The  rocks  of  Treasure  Hill  are  certainly  all  sedimentary,  and  so 
completely  exposed  as  to  dip  and  strike  that  nothing  more  than  a  careful 
and  patient  survey  of  the  surface  would  be  required  to  determine,  with 
considerable  accuracy,  the  geological  section.  This  is  at  present,  how- 
ever, subordinate  in  practical  importance  to  the  question  of  the  character 
of  the  White  Pine  ore  deposits,  and  the  hitter  question  is  to  be  consid- 
ered mainly  in  its  bearing  upon  two  vitally  interesting  matters:  the 
probable  form  and  extent  of  the  deposits  already  opened,  and  the  calcu- 
lations or  natural  indications  upon  which  successful  search  may  be  made 
for  new  ones.  No  man  can  predict  the  effect  which  future  discoveries 
and  developments  may  exert  upon  all  present  theories,  and  what  I  may 
suggest  as  ni}^  opinion  upon  the  evidence  thus  far  produced  does  not 
even  pretend  to  be  a  complete  theory.  It  seems  to  me,  however,  that 
the  following  points  are  indicated  with  considerable  force  by  the  pros- 
pecting and  mining  operations,  as  well  as  by  the  original  superficial  signs 
upon  Treasure  Eill: 

1.  Many  of  the  deposits  are  clearly  connected  with  the  stratification 
of  the  limestone.  They  follow  it  and  permeate  it  iu  such  a  way  as  to 
hint  at  deposition  by  means  of  percolating  thermal  waters  carrying  in 
solution  mineral  salts,  and  accompanied  or  preceded,  or  both,  by  jets  or 
springs  of  soltataric  gases,  chiefly  sulphurous  acid.  Their  regularities 
and  irregularities  alike  resemble  those  displayed  by  ordinary  springs  of 
water,  permeating  the  crust  of  the  earth,  avoiding  some  strata,  saturat- 
ing others,  filling  local  cavities  and  fissures  in  others.  Now,  if  this  theory 
be  correct,  it  is  most  likely  that  its  application,  as  far  as  the  mode  of 
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deposition  is  concerned,  will  be  found  universal  in  this  Jimestone  hill. 
Diflferences  in  character  among  the  mines  must  be  explained  by  difter- 
ences  in  the  mold  or  form  receiving  the  deposit.  I  am  not  prepared  to 
say  that  there  will  be  found  no  deep  fissure  veins  in  Treasure  Hill. 
Their  coexistence  with  the  stratified  deposits  is  possible,  but  not  yet 
proved,  nor  do  I  at  present  consider  it  highly  probable.  The  smooth 
walls  running  east  and  west  on  the  Eberhardt  mine  are  susceptible  of  a 
different  explanation,  and  one  which  seems  to  me  more  in  consonance 
with  the  apparent  distribution  of  the  ore  in  layers  in  that  zone  of  two 
hundred  feet  width. 

2.  Some  of  the  best  mines  iu  the  district  show  deposits  between  a  cer- 
tain belt  of  arenaceous  slate  and  limestone.  The  Hidden  Treasure, 
Sheboygan,  Mammoth,  and  others  on  the  north  end  of  the  hill  are  exam- 
ples, and  one  of  the  remote  southern  mines,  the  California,  has  a  hanging 
wall  of  clay,  which  may  or  may  not  be  the  equivalent  of  the  same  slates. 
Between  these  two  extremities  there  are  cross-breaks  or  slides  in  the 
limestone,  certain  portions  of  which  have  been  elevated  more  than  others, 
so  that  the  same  topographical  level  or  continuous  line  does  not  repre- 
sent the  continuity  of  the  same  stratnm  of  rock.  In  many  instances  a 
highly  metalliferous  layer  abuts  suddenly  upon  a  smooth  wall,  beyond 
which  the  lithological  character  of  the  limestone  appears  so  different 
as  to  suggest  that  it  is  in  reality  the  continuation  of  another  stratum, 
brought  opposite  to  the  first  by  a  change  of  relative  position  in  the  rocks. 

3.  It  will  be  seen  that  this  hj^pothesis  after  all  involves  the  recognition 
of  a  certain  sort  of  fissures,  such,  namely,  as  were  tbrmed  after  the  dei)osits 
of  ore  and  quartz  had  been  made.  If  future  stud}^  should  enable  us  to 
determine  in  each  case  the  direction  and  extent  of  movement,  one  might 
find  the  continuation  of  such  deposits  of  value  as  are  suddenly  thus  cut 
off;  and  this  question  would  be  of  immense  importance  on  deeper  work- 
ings, since,  if  this  theory  be  measurably  true,  there  nuist  be  accumula- 
tions of  rich  ore  iu  Treasure  Hill  that  do  not  crop  out  at  all. 

4.  There  seeuis  to  be  a  difference  between  the  ores  of  the  eastern  side 
and  summit,  and  those  of  the  western  side  nearer  to  the  so-called  Base 
Metal  range.  This  difference  may  disappear  in  depth  ;  it  certainly  might 
be  expected  to  do  so  if  the  deposits  were  separate  fissure  veins,  but  it 
gives  to  the  former  mines  at  present  a  very  tangible  advantage  in  purity 
of  ore  and  consequent  cheapness  of  successful  reduction. 

5.  The  ores  of  some  of  the  mines  are  contained  in  a  peculiar  vein  mat- 
ter consisting  of  breccia  or  angular  fragments  of  silicified  limestone  ce- 
mented together  with  calcspar,  which  generally  fills  up  all  the  interstices. 
As  this  spar  never  contains  any  silver  ore,  (so  far  as  I  have  been  able  to 
learn,)  it  seems  likely  that  it  is  the  latest  infiltration  into  the  mass.  The 
silver  ore,  generally  in  the  form  of  chloride,  but  frequently  as  sulphuret, 
and  even  as  native  silver,  is  found  incrusting  the  breccia,  penetrating  the 
crevices  in  threads  and  films,  and  disseminated  through  the  whole  text- 
ure as  well  as  aggregated  here  and  there  in  irregular  chambers  or  pock- 
ets. However  rich  the  ore  may  be  iu  such  bonanzas,  it  has  never  failed 
to  show  traces  of  the  usual  vein  matter,  thus  indicating  that  it  differs 
only  in  quality,  not  kind  or  origin,  from  the  ordinary  ores  of  lower  grade. 
Doubtless  it  would  be  extravagant  for  any  one  to  expect  the  frequent 
occurrence  of  rich  bodies  like  that  discovered  in  the  Eberhardt,  since 
experience  has  proved  such  occurrences  to  be  exceptional;  but  this  much 
may  be  said  with  truth,  that  the  White  Pine  limestone  is  a  peculiarly 
favorable  matrix  for  such  bodies  of  ore,  and  that  they  may  not  impos- 
sibly occur  anywhere  in  these  argentiferous  strata,  where  cavities  or  fis- 
sures large  enough  to  contain  them  have  been  formed  by  the  disintegra- 
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tion  or  solution  or  erosion  of  tlie  rock,  and  where  the  metalliferous 
fluids  have  had  sufficient  access.  Traces  of  these  conditions  would 
necessarily  be  found  in  the  inclosing  rocks.  I  should,  therefore,  not  ex- 
pect to  find  chambers  of  rich  ore  in  the  hard,  dense,  non-metalliferous 
lime,  while,  on  the  other  hand,  I  should  regard  (in  default  of  any  more 
positive  indication)  a  lnjev  of  silicious  and  spathiferous  breccia,  sliow- 
ing  traces  of  silver  ore,  as  a  most  favorable  locality  for  their  occurrence. 
It  is  almost  impossible  to  give  anytbing  like  a  full  account  of  the  mining 
operations  of  tlie  district.  Tliere  arc  now  at  least  ten  thousand  mining 
locations  made,  and  it  would  be  the  labor  of  months  to  obtain  even  a 
list  of  claims  which  are  being  worked,  and  which  furnish  ore  in  quan- 
tities ranging  from  small  lots  of  a  few  hundred  jjounds  per  month  to 
twenty,  thirty,  or  forty  tons  per  day.  The  following  notes,  furnished  by 
a  gentleman  in  Treasure  City,  were  obtained  partly  by  personal  inspec- 
tion, but  mainly  compiled  from  the  mention  made  of  the  different  mines 
from  time  to  time  in  the  local  papers. 

LOCATION   OF   THE  HONES. 

The  White  Pine  mines  are  about  one  hundred  and  fifteen  miles  south 
of  Elko,  a  town  on  the  line  of  the  railroad  two  hundred  and  seventeen 
miles  west  of  Promontory  Point,  the  junction  of  the  Union  and  Central 
Pacific  railroads.  Several  lines  of  stages  run  from  Elko  to  Hamilton, 
the  county  seat  of  White  Pine  County;  time  seventeen  hours;  fare 
from  $15  to  $25  according  to  the  opposition  at  any  given  time.  The 
road  is  over  a  smooth  level  plain  for  about  one  hundred  miles  south; 
thence  an  easy  grade  to  the  mines.  There  are  three  or  four  well-graded 
roads  leading  to  the  summit  of  Treasure  Hill,  over  which  heavily  loaded 
wagons  pass  without  difficulty.  Freight  from  Elko  to  Hamilton  during 
the  dry  season  is  about  two  cents  i^er  pound. 

POPULATION. 

There  are  three  incorporated  cities,  Hamilton,  Treasure,  and  Sher- 
man. Treasure,  on  the  summit  of  the  hill  of  the  same  name,  is  the  lead- 
ing business  place,  although  there  are  probably  more  people  in  Hamil- 
ton. The  principal  mines  at  present  are  on  the  top  of  the  hill  in  and 
about  Treasure  City,  and  the  majority  of  the  laboring  men  of  the  dis- 
trict are  found  there.  Hamilton,  at  the  base  of  Treasure  Hill,  has  a 
more  pleasant  location,  a  good  supply  of  water,  and  being  the  county 
seat,  and  having  superior  advantages  for  milling,  draws  quite  a  popula- 
tion. ISTo  census  having  ever  been  taken,  the  number  of  inhabitants  is 
not  known  with  any  certainty,  and  is  variously  estimated.  The  Inland 
Empire  sets  it  down  at  15,000  for  the  entire  district,  an  area  twelve 
miles  square.  This  estimate  would  require  a  distribution  somewhat  as 
follows:  Hamilton,  5,000;  Treasure,  4,000;  Sherman,  2,000;  other  towns 
and  scattering,  4,000.  Many  think  this  estimate  is  about  twenty-five 
per  cent,  too  high  all  round.  Sherman  has  the  best  climate,  and  is  the 
most  ipleasantly  situated  of  the  three. 

YIELD   OF   THE  JIINES. 

From  such  statistics  as  I  have  been  able  to  obtain,  it  appears  that  the 
total  production  of  silver  of  the  White  Pine  mines  from  the  mouth  of 
May,  1808,  to  the  1st  of  January,  1SG9,  has  been  $908,813,  and  from  the 
two  mills  at  Shermantown,  from  January  1  to  April  1,  1869,  $297,023; 
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making  a  total  of  81,265,836.  From  the  two  mills  at  Hamilton  I  liave 
not  received  any  returns.  The  report  of  the  month  of  March  shows  a 
constant  increase.  According  to  the  assessment  roll  returned  by  the 
county  assessor  for  the  quarter  ending  June  30,  1869,  the  ore  crushed 
from  thirty-four  mines,  scattered  over  an  extent  of  country  six  miles  in 
length  by  three  in  width,  amounted  to  4,174  tons,  which  represented  a 
value  of  $412,814.  The  average  value  of  a  ton  was,  therefore,  $98  82. 
It  must  be  remembered  here  that  during  the  whole  of  April  and  the 
greater  part  of  May  the  actual  bullion-producing  capacity  of  the  district 
was  limited  to  thirty  stamps,  while  for  no  part  of  the  quarter  over  sixty- 
five  were  in  actual  operation. 

The  following  is  a  complete  list  of  the  mines  having  made  returns  to 
the  assessor,  the  number  of  tons  miUed,  and  the  amount  of  bullion  pro- 
duced : 


Name  of  mine. 


Antwmn 

Alturas 

Ansostnra 

Aiiioia  Soutli 

Addiugton 

Aurora,  (consolidated)  . . 

Charles  and  Theresa 

Copper- Silver  Glance 

Charter  Oak 

Comstock 

Consolidated  Chloride  . . . 

California 

Dell 

Derby 

Eclipse,  (consolidated) 

Eberlaardt 

Original  Hidden  Treasure. 
Hearst 


Tons. 


115. 1049 

60.  0881 

6.  0915 

343.  0382 

7. 1837 

239.  0973 

10.  0077 

7. 1850 

4.  0064 

4. 1C59 

931.  0751 

23. 1606 

5. 1000 

75.  0280 

14.0149 

744.  0003 

428. 1091 

19.  0585 


Value. 


119,  333  08 

11,  849  PC 

2,  926  60 

22,  589  50 

418  04 

10,  678  70 

663  66 

565  85 

233  08 

354  81 

88, 132  01 

3, 177  38 

165  00 

4,  720  43 

4,  819  31 

110,  112  CO 

34,  512  73 

1,  796  29 


Name  of  mine. 


Hidden  Treasure,  first  ex, 

Highland  Chief 

Industry 

Inimportancy 

Keystone 

Nash  aud  MeUeno 

Pocotillo 

Post  Hole 

Rattler 

Sage  Bush , 

Steptoo 

Summit  and  Nevada 

Thunderbolt 

Virgiuia 

Wiilard 

Zubrick 

Total 


19. 1721 

1. 10G4 

175. 0046 

2.  0593 
64.  0533 

.1100 

7.  0032 

21.5.  0000 

105.  0785 

17. 1270 

15.  1910 

495.  0000 

3.  0299 
6. 1814 
2.  0015 

.  1972 


4, 174.  0064 


Value. 


f2, 189  42 
146  31 

14,  688  56 
217  74 

12,  070  11 

83  66 

213  06 

27,  907  00 

2,  690  00 

784  12 

478  65 

32,  810  20 

132  78 

498  10 

9,  923  73 

197  00 


412,  814  19 


Under  the  law  $18  per  ton  of  the  gross  proceeds  of  the  mines  is  exempt 
from  taxation.  This  amount  deducted,  the  three  and  a  quarter  per 
cent,  tax  on  the  remainder  will  return  $11,093  65,  which  is  the  amount 
of  revenue  accruing  from  the  mining  tax  in  this  county  for  the  quarter 
ending  June  30. 

The  returns  made  from  July  1  to  20  are  given  in  the  following : 


Name  of  mine. 

Tons. 

Pounds. 

Yield 
per  ton. 

Total. 

153 
1 
3 

$92  25 
311  65 
106  00 
6,  874  19 
126  00 
390  00 
734  83 
122  40 
100  00 
190  00 
192  00 
307  00 
296  07 
240  07 
126  92 
340  00 
299  08 
57  50 
157  60 
120  93 

§14, 114  25 

1,550 

1,000 

548 

1,000 

553  17 

Andes 

371  00 

Baker  Metallurgical               . .            .        

1,  883  50 

Consolidated  Combination             

1 

480 

5 

8 

3 

179 

14 

2 

12 

12 

7 

189  00 

Eberhardt 

187,  200  00 

Eclipse 

610 

1,  693  98 

Genesee 

612  00 

Hidden  Treasure 

1,000 
500 

880  00 

Highland  Chief 

617  50 

34,  368  00 

4  298  00 

714 

697  83 

Nevada  

2,  900  00 

Noon  Day 

1,  523  04 

OtheUo 

1,500 
613 

2,  635  00 

Eomulus 

92  51 

San  Eita .... 

2 

54 

5 

115  00 

stonewall 

7,  510  40 

Union 

1,  300 

683  24 

According  to  the  statistics  gathered  by  Mr.  C.  B.  Dahlgren,  who  has 
lent  much  time  for  that  i^urpose,  and  whom  I  consider  trustworthy 
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authority,  the  total  number  of  tons  worked  from  and  in  White  Pine  up  to 
July  1,  iSGO,  is  8,800.23 ;  value  of  bullion  produced,  $2,017,831 ;  average 
jieid  per  ton,  $227  75;  average  iiueness,  .903. 

PRINCIPAL  MINES  ON  TREASURE  HILL. 

In  order  to  describe  the  location  of  these  mines  understandingly,  a 
■word  as  to  the  general  configuratiou  of  the  ground  is  necessary.  The 
White  Piue  Mountain  range  is  quite  broad,  consisting  often  of  two  or 
three  parallel  ridges,  sometimes  quite  close  together,  sometimes  spread 
more  widely  apart.  At  the  point  where  the  White  Pine  mines  are 
located  there  is  a  spread  so  that  the  summits  of  the  two  nearest  ridges 
on  the  inside  are  five  miles  apart.  Right  in  the  middle  of  the  valley 
thus  formed  rises  up  Treasure  Hill,  10,000  feet  high  above  the  sea, 
about  fifteen  hundred  above  its  immediate  base.  It  is  called  Trea- 
sure Hill,  but  it  is  in  fact  a  very  large  mountain,  which  is  longest  from 
north  to  south.  A  line  drawn  through  its  immediate  base  from  north  to 
south  would  be  about  three  and  a  half  miles  long,  and  through  the  base 
from  east  to  west  about  a  mile.  The  summit  is  about  a  mile  and  a  half 
in  length  from  north  to  south,  and  the  terminal  line  of  the  summit  at 
each  end  is  very  plainly  marked  by  a  sudden  and,  at  the  south  end, 
almost  precipitous  descent.  The  body  of  the  mountain  is  composed  of 
limestone  strata,  originally  horizontal,  but  subsequently  raised  from  the 
eastern  side  so  that  the  strata  slope  now  at  an  angle  of  about  thirty 
degrees  toward  the  west.  The  east  side  is  very  rough  and  precipitous, 
as  it  consists  entirely  of  the  jagged,  jirojecting  ends  or  sides  of  the  strata 
so  tilted  U15.  It  is  true,  these  are  worn  off  a  little  by  the  weather,  the 
action  of  frost,  snow,  heat,  and  rain,  which  constantly  loosen  little  parti- 
cles of  the  rock.  These,  borne  along  by  the  falling  rain  and  melting 
snow,  and  lodging  in  convenient  places  on  the  side  of  the  mountain,  form 
little  banks  and  comparatively  flat  places  of  small  area,  where  the  seeds 
of  the  indigenous  pines  and  mahoganies  find  room  for  a  stunted  growth. 
This  portion  is  called  the  East  Side,  and  on  it  are  found  many  mines 
of  considerable,  and  some  of  primary,  importance;  among  the  latter 
the  Hidden  Treasure,  near  the  crest  toward  the  northern  end,  the 
Emersley,  a  little  below  the  last,  and  the  Pocotillo,  toward  the  southern 
end.  From  the  crest  to  the  western  base  the  slope  is  more  gradual,  and 
the  surface  comparatively  smooth,  because  it  is  really  nothing  but  the 
originally  flat  stratum  tilted  up  from  the  east  at  an  angle  of  thirty  degrees. 
Still,  though  it  may  be  called  smooth  as  compared  with  the  eastern  side, 
viewed  by  itself,  it  is  quite  uneven.  There  are  two  reasons  for  this : 
first,  as  the  upheaving  force  was  not  perfectly  equal  at  all  points  along 
the  line,  the  strata  were  not  uniformly  elevated  throughout  the  whole 
length  of  the  mountain.  Wherever  the  upheaving  force  was  greatest 
the  strata  are  lifted  highest,  lea\dng  intermediate  depressions  along  the 
line.  Again,  there  are  signs  indicating  that  there  was  at  places  such  an 
inequality  of  force,  that  the  strata  broke  across  from  east  to  west,  and 
either  fell  back  below  the  level  of  an  adjoining  portion  or  remained  sta- 
tionary, while  the  adjoining  portion  continued  in  its  upward  course. 
Along  the  sides  of  these  transverse  cracks  there  are  signs  of  the  grating 
and  grinding  of  the  rocks  upon  each  other,  and  the  scratches  on  their 
surface  are  vertical,  showing  that  the  motion  which  made  them  was 
vertical.  At  the  south  end  there  is  a  spur  and  a  sudden  descent.  On 
the  small  table-land  thus  formed,  and  called,  with  the  neighborhood, 
the  South  Side  or  Sunny  Side,  is  the  Eberhardt,  and  farther  down  the 
California,  Mazeppa,  and  numerous  other  claims.    The  second  cause 
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for  the  uneveuness  of  the  west  side  is  the  unequal  erosion  of  the  strata. 
Some  of  tlie  strata  exposed  by  these  cross-breaks  being  softer  than 
others,  wear  away  more  rapidly  and  leave  the  surface  very  irregular. 
On  the  west  side,  beginning  at  the  southern  end,  is  a  smooth  area  called 
Pogonip  Flat.  On  this  flat  are  found  the  Pogonip,  Othello,  Glacier, 
and  numberless  other  mines.  Next  on  the  north  is  another  flat,  called 
Chloride  Flat,  v/here  some  of  the  most  important  mines  are  located. 
Still  further  north  are  Bromide  and  Bonner  Fhits.  The  northern  slope 
of  the  mountain  is  commonly  spoken  of  as  the  North  End.  In  the  follow- 
ing descriptions  mines  are  variousl.y  spoken  of  as  being  on  the  East 
Side,  Sunny  Side,  North  End,  Pogonip,  Chloride  or  Bromide  Flats ;  and 
reference  to  the  foregoing  descrii)tiou  of  the  localities  will  explain  their 
situation  at  once.  The  Base  Range,  beginning  at  the  foot  of  the  west 
side  of  Treasure  Hill,  runs  west  along  the  side  of  the  adjoining  moun- 
tain. Bullion  Hill  is  a  little  hill  about  two  miles  northwest  of  Treasure 
Hill.  Blue  Hill  is  located  close  to  Hamilton.  Treasure  City  is  built 
along  the  summit  of  the  mountain,  on  the  west  side,  near  the  cresL 
Main  street  runs  parallel  with  the  crest  of  the  mountain,  and  is  from  two 
to  three  hundred  feet  from  the  summit.  Many  of  the  mines  are  on  this 
street,  and  shafts  are  sunk  in  what  should  be  the  sidewalk.* 

Aurora  Consolidated. — At  the  south  end  and  on  the  west  side  of  the 
summit,  midway  between  Main  street  and  the  crest;  one  of  the  leading- 
mines;  located  in  the  fall  of  1SG7 — about  the  same  time  as  the  Eber- 
hardt.  June  19,  18G9,  it  had  50  men  at  work,  250  tons  of  ore  on  the 
dumj),  and  was  extracting  20  tons  daily,  which  were  shipped  to  the 
Newark  mill,  thirty  miles  distant.  The  main  shaft  is  down  55  feet.  At 
a  depth  of  30  feet  a  breast  was  opened  to  the  north,  which,  at  the  time 
of  inspection,  was  18  feet  in,  12  feet  high,  and  25  feet  wide.  A  shaft 
further  north,  called  Last  Chance  shaft,  was  30  feet  deep,  with  a  drift 
running  northerly  40  feet  to  the  Iceberg  shaft,  which  had  a  depth  of  26 
feet.  Thirteen  feet  east  of  the  Iceberg  is  another  shaft,  from  which 
there  was  a  drift  run  north  70  feet.  Two  hundred  feet  north  of  the  south 
line  is  the  Protection  shaft,  30  feet  deep,  and  in  ore.  July  3,  18G9,  the 
drift  connecting  the  Iceberg  and  Last  Chance  shafts  completed ;  drift 
northeast  from  Iceberg,  in  90  feet,  with  an  air  shaft  tapping  it  at  50 
feet  in.  The  ore  breast  south,  30-foot  level,  showed  no  signs  of  depreci- 
ation. July  10,  stock  quoted  at  $18.  (The  company  was  incorporated 
in  San  Francisco,  December  11, 18G8;  1G,000  shares;  capital  $1,G00,000.) 
This  company  claims  that  its  location  covers  the  Eatl  mine,  situated  on 
Main  street,  and  is  now  litigating  title  with  the  Earl  claimants.  A  tem- 
porary injunction  has  been  laid  upon  the  Earl,  stopping  it  from  work. 

Aurora  South. — Immediately  south  of  the  Aurora  Consolidated,  and 
located  at  the  same  time.  It  is  800  feet  in  length.  Prospect  shafts  have 
been  sunk  the  whole  length  of  the  location,  and  a  continuous  deposit  of 
mineral  was  found  from  the  starting  point  at  the  south  end  of  the  Aurora 
Consolidated  for  a  distance  of  400  feet.  The  main  works  are  a  few  feet 
south  of  the  north  end  of  the  claim.  At  this  point  a  large  shaft  has 
been  sunk,  and  a  drift  run  from  the  bottom  of  it  in  a  southerlj'  direction 
for  about  250  feet.  The  deposit  of  ore  is  considered  to  vary  from  30  to 
100  feet  in  width.  June  19,  18G9,  was  working  70  men ;  at  that  time 
most  of  the  ore  extracted  was  taken  from  the  main  shaft,  before  referred 

*  Many  of  the  facts  liereiu  recited  are  taken  from  the  notes  of  Mr.  Ginn,  the  "  mining 
local"  of  the  White  Pine  News,  and  were  made  np  by  him  from  actual  inspection  of  the 
mines,  and  published  in  the  News  in  the  form  of  a  weekly  summary,  'iiliey  wer«^.  sub- 
ject at  the  time  to  the  criticism  of  thousands  of  persons  cognizant  of  the  facts,  aud  were 
universally  received  as  strictly  correct. 


152      MINKS   AND    MINING   WEST    OF   THE    EOCKY   MOUNTAINS. 

to,  at  a  depth  of  30  feet,  and  from  a  clianiber  running  east  and  west. 
This  chamber  is  20  feet  deep,  20  wide,  and  58  in  length  from  east  to 
west.  From  the  west  end  of  this  chamber  the  long  drift  starts  south. 
This  drilt  was  run  to  "  trace  out"  the  Autumn  and  Highland  Chief,  two 
separate  claims,  which  were  claimed  by  the  Aurora.  Litigation  instituted 
by  the  Aurora  to  eject  the  other  parties  from  the  ground  was  pending. 
The  Highland  Chief  men,  satisfied  that  they  could  not  hold  the  ground, 
effected  a  favorable  compromise,  and  surrendered  their  claim.  The  result 
as  to  the  xiutumn  is  not  yet  decided.  The  main  shaft,  June  19,  was  down 
57  feet,  all  in  ore.  The  mine  yielded  10  tons  daily.  At  this  date  cuts 
were  being  run  to  strike  the  ledge  further  south.  The  25tli  of  June  the 
company  completed  a  shipment  of  200  tons  to  the  Big  Smoky  mill,  at 
Hamilton.  About  this  time  the  cuts  spoken  of  tapped  the  ledge  some 
300  feet  south  of  the  main  workings,  and  struck  very  rich  ore,  with  some 
horn-silver.  The  company  then  suspended  shipments  of  ore,  awaiting 
the  completion  of  the  Stanford  mill  on  Sunny  Side,  near  Eberhardt  City, 
and  reduced  its  working  force  to  40  men,  which  number,  it  was  believed, 
Avould  be  able  to  extract  1,500  tons  by  September  1,  the  time  the  mill  was 
expected  to  be  ready.  It  was  not  convenient  to  extract  a  larger  amount, 
because  the  dump  piles  would  be  too  much  incumbered.  The  company 
is  incorporated  in  San  Francisco,  and  is  principally'  owned  by  the  Stan- 
ford Brothers,  who  paid  8120,000,  coin,  for  it  to  the  original  locators, 
one  of  whom  was  the  discoverer  of  the  Eberhardt.  The  mine  is  at 
present  under  the  superintendence  of  Dr.  Goodfellow,  and  ranks  in  pub- 
lic estimation  very  close  after  the  Eberhardt. 

Ahercorn. — On  the  south  side,  below  the  line  of  the  Eberhardt,  and 
about  10  feet  north  of  the  California.  June  19,  1869,  had  a  shaft  down 
12  feet  on  the  foot- wall  in  ore,  and  located  40  feet  northeast  of  the  main 
workings  on  the  California.  The  claim  is  spoken  of  as  being  noted 
chieliy  for  marking  a  distinct  line  of  upheaval  in  such  close  proximity 
to  that  remarkable  mine. 

Addington. — On  Bromide  Flat,  May  29,  1869,  struck  a  body  of  very 
fine  ore  in  one  of  the  shafts.  The  two  shafts  called  the  east  and  west 
shafts  are  connected  at  43  feet  depth  by  a  drift.  The  west  shaft  is  45 
feet  deep.  Considerable  ore  was  taken  from  it,  but  some  time  before 
June  26  work  vfas  suspended  in  it  and  a  new  shaft  was  started  50  feet 
west,  which  on  June  20  was  down  about  45-  feet,  without  having  reached 
ore.  On  the  43  foot  level  in  the  east  shaft  a  drift  was  run  south  in  ore, 
and  as  late  as  July  10  they  coutiiuied  to  get  ore  in  that  drift. 

Auburn  is  next  below  the  Addington;  was  in  ore  June  26,  some  of 
which  was  very  rich.  A  quantity  of  the  lower-grade  ore,  taken  from 
above  the  rich  strike,  was  sent  to  the  Newark  mill  to  be  tested. 

AJbonarle. — Incorporated  at  San  Francisco,  California,  March  21, 
1869;  12,000  shares;  capital  stock,  $1,200,000. 

Blair  and  Banner  titate. — At  the  bottom  and  on  the  west  side  of 
the  canon  leading  down  between  Eberhardt  Eidge  and  Argyle  Hill. 
June  17  a  shaft  had  been  sunk  through  spar  and  ore  to  a  depth  of  23 
feet,  and  about  35  feet  from  the  gulch  a  tunnel  had  been  driven  in 
which  had  just  tapped  the  shaft.  From  32  feet  of  this  tunnel  40  tons 
of  high-grade  ore  had  been  taken.  That  raised  from  the  shaft  was  of 
an  inferior  quality,  being  mixed  with  spa^r,  but  nevertheless  milled  at 
the  Monte  Christo  mill  $93  per  ton.  Ore  shows  on  all  sides  in  the  tun- 
nel. The  rock  is  extremely  hard.  Ore  was  sent  to  mill  July  10  at  the 
rate  of  12  tons  per  day.  At  that  date  an  easterly  drift  was  run  from 
the  tunnel,  which  carried  ore ;  the  surface  cut  running  east  from  the 
east  fiice  of  the  tunnel  was  down  about  7  feet. 
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Black  Hornet. — On  south  side,  adjoining  and  parallel  to  the  California. 
The  ground  is  claimed  bj^  the  latter  company  as  being  a  part  of  its 
ledge.  The  owners  extracted  considerable  ore,  and  then  bonded  the 
property  for  sale.  The  question  of  title  was  not  settled  up  to  July  10, 
18C9. 

Bourhon. — June  10,  had  a  shaft  down  28  feet,  from  which  an  incline 
31  feet  long  had  been  sunk.  A  fin^'  body  of  ore  was  here  met  Avith,  20 
tons  of  which  were  shi[)])ed  to  the  Big  S-moky  mill. 

Bromide  Tunnel  Company. — Incorporated  at  San  Francisco,  February  27, 
18G9;  30,000  shares;  capital  stock,  $3,000,000;  stock  quoted  July  3  at 
63  80.  These  tunnel  companies  are  organized  for  prospecting  purposes. 
They  select  what  is  supposed  to  be  a  favorable  location,  and  then  run  a 
tunnel  into  the  mountain,  expecting  to  strike  some  deposit  of  ore  which 
does  not  cross  or  has  not  been  located  on  the  surface.  Such  deposits  or 
veins  are  called  blind  ledges,  and  if  any  are  discovered  by  the  workings 
of  such  a  company  they  become  its  property. 

Burns. — On  Chloride  Flat.  Struck  ore  at  19  and  at  30  feet  depth, 
July  10,  commenced  drifting  southeast  at  a  depth  of  19  feet,  at  which 
point  they  had  two  feet  of  good  ore  in  the  shaft. 

Consolidated  Chloride  Flat  Company. — This  company  has  one  of  the 
best  properties  in  this  region,  and  conducts  its  business  on  as  large  a 
scale  as  any  company  in  Eastern  Nevada.  Their  mines  are  all  situated 
on  Chloride  Flat,  in  the  southern  part  of  Treasure  Cit}',  near  Main  street. 
The  Bank  of  California  is  generally  supposed  to  be  the  prime  mover  and 
largest  owner  in  the  company.  The  first  rich  discoveries  made  on 
Chloride  Flat  were  taken  up  by  the  Grcnnesee,  Indiana,  Stonewall,  and 
several  other  companies.  The  moment  the  rich  ore  was  found  a  thou- 
sand other  locations  were  made  in  the  immediate  vicinity.  Hundreds 
of  shafts  were  sunk  and  almost  every  one  of  them  struck  rich  ore.  Soon 
the  theory  was  started  that  the  ore  in  that  section  was  deposited  in 
horizontal  strata,  extending  underneath  the  whole  flat,  and  consisting 
of  successive  layers,  one  underneath  the  other,  separated  from  each 
other  by  sheets  of  limestone.  In  the  midst  of  the  general  excitement 
the  agents  of  the  Bank,  it  is  said,  quietly  began  searching  the  records 
of  location.  They  soon  found  that  about  a  dozen  old  locations  were 
made  a  year  and  a  half  before  the  excitement  began,  and  that  most  of 
these  locations  called  for  four  or  five  hundred  feet  each  way  from  the 
notice,  sufficient  to  cover  the  richest  portion  of  the  flat  if  they  could  be 
all  consolidated  into  one  company.  They  hunted  up  the  owners  of  these 
old  claims  and  quietly  purchased  them  all.  When  these  preparations 
were  fully  completed,  they  consolidated  all  the  titles  into  one  company 
and  began  work  upon  the  old  locations.  Wherever  they  saw  a  promis- 
ing mine  in  the  immediate  neighborhood,  within  the  radius  of  any  of 
their  ciaiois,  they  ran  a  drift  into  it  immediately,  and  ran  the  occupants 
out.  By  reason  of  this  peculiar  system  of  working  they  have  the  ground 
completely  honeycombed  underneath  quite  an  area.  They  have  some 
three  thousand  feet  of  tunnels  already  run  and  still  the  work  goes  on. 
The  ore  is  connected  throughout  all  these  workings.  Much  of  the  ore 
is  exceedingly  rich;  portions  of  it  sometimes  yield  as  high  as  eighty-five 
per  cent,  of  its  weight  in  silver,  or  something  like  $27,000  per  ton.  This 
company  einphn  s  more  men  and  raises  a  larger  amount  of  ore  than  any 
other  in  the  disti'is't..  The  force  employed  varies  from  one  hundred  and 
twenty  to  one  Ijiiiiared  and  fifty  men.  The  average  daily  yield  is  about 
forty  tons  of  Oiy.  Nearly  all  of  the  ore  is  packed  to  the  mill  on  mules. 
The  sight  of  tli^e  kii^'  trains  filing  through  the  streets,  urged  on  by  their 
swarthy  arrieros^  woiitd  make  a  Spanish  miner  feel  quite  at  home.    The 
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bulk  of  the  workings  are  very  near  tlie  surface,  the  greater  portion  be- 
ing on  tlie  30-foot  level.  The  ore  is  hoisted  through  a  dozen  or  more 
diliereut  shafts,  which  also  serve  for  ventilation.  The  Genuesee  is  the 
deepest  shaft.  It  was  down  145  feet  July  10,  and  most  of  the  way 
through  ore ;  good  ore  is  found  in  the  bottom.  The  intention  is  to 
drive  the  shaft  on  steadily  until  a  depth  of  500  feet  is  reached.  The 
stock  sells  for  from  $12  to  $13  per  share.  The  company  was  incor- 
porated in  San  Francisco,  CaUfornia,  December  23,  1809.  Fifty  thou- 
sand shares,  capital  stock  $5,000,000 ;  $12  per  share  would  be  $000,000 
for  the  mine. 

CaUfornia. — This  is  the  most  noted  mine  on  the  south  side  below  the 
Eberhardt.  It  was  bought  from  the  original  locators  in  July,  1808,  by 
John  Moii'et,  and  by  him  sold  to  one  of  the  Stanford  brothers,  of  Cali- 
fornia, in  December  of  the  same  year,  for  $50,000  coin.  At  the  time 
this  price  was  paid  for  it  there  bad  not  been  much  over  $1,000  worth  of 
work  done  on  it.  The  Stanfords  began  stripi)ing  the  dirt  off  the  ledge, 
and  very  soon  uncovered  it  for  400  feet  in  length,  finding  it  very  uni- 
form in  its  course  and  width.  The  mine  is  situated  about  one  mile 
south  of  the  Eberhardt.  It  is  50  feet  wide ;  hanging  wall,  red  shaly 
rock  ;  foot- wall,  limestone.  The  ore  is  rich  in  chloride  and  bromide  of 
silver.  There  is  more  of  the  latter  present  at  this  mine  than  in  any 
other  mine  in  the  district.  The  crushed  ore,  up  to  May  13,  yielded  from 
$300  to  $1,000  per  ton.  The  course  of  the  "  vein"  is  east  and  west;  the 
dip  48^  south.  Much  of  the  ore  resembles  the  cinders  of  a  blacksmith's 
forge,  mixed  with  ashes.  The  company  has  never  employed  a  very  large 
force  of  men  in  the  mine,  as  they  have  been  busy  since  its  purchase 
erecting  their  mill  at  Eberhardt  City — the  Stanford  mill  spoken  of  in 
connection  with  the  Aurora  South.  June  19  they  had  400  tons  of  ore  on 
the  dump,  besides  100  sacks  of  175  pounds  each  of  selected  ore,  worth 
$1,000  per  ton.  July  2  the  last  of  120  sacks  of  this  rich  ore  was  shipped 
to  the  Big  Smoky  mill  for  reduction.  It  was  expected  they  would  have 
2,000  tons  of  the  average-grade  ore  ready  for  the  mill  September  1. 
The  mine  is  worked  by  shafts  and  connecting  drifts.  Incorporated 
January  29, 1809;  15,000  shares;  capital  stock,  $1,500,000;  800  feet  in 
the  location. 

ComstocJc. — On  south  side,  in  Mahogany  Caiion,  below  the  Evening 
Star  and  Banner.  The  company  owns  three  ledges,  all  in  slate.  A  tun- 
nel has  been  run  on  the  middle  ledge.  Some  very  rich  chloride  ore  was 
found,  several  tons  of  which  have  been  smelted  at  Shermantown. 

Constitution. — On  Pogonip  Flat. — June  19,  had  a  shaft  down  20  and  an 
incline  30  feet.  Both  are  connected  by  a  drift  30  feet  in  length.  A  fine 
body  of  ore  was  exposed  in  the  breast  to  the  west,  and  about  30  tons 
were  on  the  dump. 

Copper  Glance. — On  Argyle  Hill. — "  Vein"  claimed  to  be  100  feet  wide. 
The  shaft,  oo  feet  deep,  passed  through  three  feet  of  good  ore,  at  a  depth 
of  45  feet. 

Croiv  Wing. — On  Chloride  Flat. — The  shaft  is  28  feet  deep. 

Cora. — On  Mazeppa  Flat. — The  shaft  is  55  feet  deep,  and  exposes  ore 
the  same  as  a  drift  once  forced  it  northward. 

Cerro  Pasco,  on  Eadical  Hill,  has  followed  a  beautiful  foot- wall,  with 
an  incline  49  feet  deep,  through  a  body  of  fair  ore,  the  entire  'distance. 

Charter  Oak,  belonging  to  the  White  Pine  Mutual  Milling  and  Mining 
Company,  is  situated  on  the  east  side,  toward  the  north  end ;  adjoins 
the  Emersley,  of  which  it  is  a  continuation,  and  is  almost  due  north  of 
the  Hidden  Treasure,  and  about  500  feet  below  the  summit.  May  17 
the  shaft  was  50  feet  deep,  and  contained  good  ore  aU  the  way.    A 
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large  amount  has  been  reduced  at  their  mill,  in  Hamilton,  parts  of  which 
yielded  $450  per  ton.  Some  of  the  ore  found  at  50  feet  depth  has  a 
light  yellowish  green  color  when  taken  out,  but  on  exposure  to  the  sun 
it  changes  to  a  jnirplish  hue.  The  mine  is  owned  in  Philadelphia,  and 
was  located  June  10,  1808.  It  contains  chloride  and  sulphide  of  silver. 
The  vein  is  believed  to  be  30  feet  wide.  July  10,  1869,  the  shaft  was 
down  70  feet.  The  north  drift,  in  12  feet  from  the  35-foot  level,  was  in 
860  ore. 

Casteel. — Claimed  to  be  an  eastern  extension  of  the  California.  Struck 
ore  similar  in  character  to  the  California  on  June  30. 

Chester. — July  10,  had  out  20  tons  $115  ore  from  a  shaft  42  feet  deep, 
located  on  a  vertical  ledge  3  feet  wide. 

Dell, — June  10,  had  eighty  tons  of  ore  on  the  dump ;  shipped  25  tons 
three  days  before ;  was  taking  out  about  4  tons  daily.  The  shaft  is  round 
and  vertical,  20  feet  in  diameter,  and  24  feet  deep.  A  drift  to  the  north 
was  in  14  feet  in  a  large  body  of  fine  ore. 

BoitMe  Eagle. — Property  of  the  White  Pine  Mutual  Milling  and  Mining 
Company,  near  Virginia  street,  between  Main  and  Union.  Found  good 
ore  at  a  depth  of  about  20  feet.     The  shaft  is  being  sunk  deeper. 

Boran. — Owned  by  Pogonip  Silver  Mining  Company,  J.  K.  Murphy, 
superintendent.  Struck  ore  at  38  feet,  which  ranged  from  $236  to  $722 
per  ton.  Drifted  on  this  awhile,  and  then  continued  sinking.  The  vein 
stands  nearly  vertical. 

Breadnaught. — On  south  side,  near  the  head  of  Mahogany  CaQon,  on 
the  eastern  slope  of  Eberhardt  Kidge.  July  3,  had  a  shaft  20  feet  deep, 
between  smooth  walls  7  feet  apart,  and  nearly  vertical.  Quartz  and 
some  chloride  are  found  in  the  bottom. 

Eberhardt. — This  being  the  leading  mine  of  a  district  which  is  attract- 
ing so  much  attention,  a  full  description  of  it  will  be  given  here. 

Just  at  the  south  end  of  the  summit  of  Treasure  Hill  seems  to  have 
been  an  immense  break  running  east  and  west  across  the  strata.  A 
chasm  200  feet  wide  was  opened.  The  ground  to  the  south  of  this 
chasm  is  several  hundred  feet  lower  than  that  immediately  north  of 
it,  and  lies  for  some  distance  comparatively  level.  In  this  chasm  the 
Eberhardt  mine  is  located.  The  deposit  of  ore  and  gangue  fills  the 
whole  of  the  oi)eniug  made  by  the  break.  The  gangue  is  composed  of 
limestone,  quartz,  and  spar.  The  ore  proper  is  very  irregularly  depos- 
ited, lying  sometimes  in  horizontal  sheets,  occurring  at  other  times  in 
the  shape  of  large  pockets  of  all  shapes.  Large  lumps  of  pure  chloride  of 
silver,  some  of  them  weighing  over  a  hundred  pounds,  are  found  so  pure 
that  a  nail  may  easily  be  driven  into  any  part  of  them,  the  same  as  into 
a  bar  of  lead.  A  silver  coin  laid  upon  these  pieces  and  struck  smartly 
with  a  hammer  or  sledge  will  leave  its  impression  as  distinctly  as  a  seal 
on  soft  wax.  While  there  is  a  large  amount  of  this  exceedingly  rich 
ore,  there  is  a  hundred  times  the  quantity  of  ore  of  ordinary  richness, 
say  worth  $100  per  ton,  and  this,  like  in  all  mines,  must  be,  of  course, 
the  main  reliance  for  the  profitable  working  of  the  mine  in  the  future. 

The  ore  was  found  very  near  the  surface.  The  first  work  done  was 
altogether  by  open  cuts  and  sinking  directly  on  the  surface,  the  same 
as  in  a  stone  quarry.  Hundreds  of  thousands  of  dollars  were  taken  out 
in  this  way.  Then  shafts  were  sunk  and  drifts  run.  The  main  shaft  is 
down  now  about  two  hundred  feet ;  it  shows  no  particular  variation  in 
the  manner  of  deposition  of  mineral.  No  bodies  of  ore  equal  to  that 
cut  by  the  first  workings  were  found  in  the  shaft.  Of  course,  this  does 
not  at  all  go  to  prove  that  there  are  no  other  such  bodies  in  the  ledge, 
simply  because  there  is  no  particular  reason  for  their  occurring  at  any 
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particular  place  except  tlio  fact  that  cavities  large  enougli  to  contain 
tliein  innst  liave  existed  at  the  time  the  ore  was  deposited.  The  loca- 
tion of  these  cavities  is  accidental,  and  thongh  one  shaft  might  be  sunk 
one  thousand  feet  without  striking  one,  another  shaft  a  few  feet  distant 
might  cut  luiinbers  of  them.  Probably  the  best  way  to  find  them  is  to 
follow  the  threads  of  mineral  tlirough  the  vein  matter,  which  probably 
connect  the  larger  bodies.  On  June  10  the  mine  was  employing  eighty 
men,  twenty-one  of  whom  were  employed  on  dead-work.  Twenty  tons 
per  day  were  being  taken  from  the  face  of  the  hill  and  five  ton.s  from 
the  mine ;  twenty  of  which  were  only  sent  to  the  mill.  The  Keystone 
shaft  on  the  north  wall  was  down  200  feet  and  was  still  in  good  ore. 
A  drift  driven  a  distance  of  180  feet  west  from  this  shaft  showed  ore  the 
entire  length.  The  Blue  Bell  shaft  on  the  south  wall  was  down  100  feet. 
July  3  the  mine  was  sending  22  tons  of  ore  to  mill  per  day.  About  the 
same  amount  was  raised.  Seven  tons  of  it  (very  rich)  were  daily  takeu 
from  a  chamber  immediately  north  of  the  Blue  Bell  shaft.  This  chamber 
was  then  100  feet  long,  30  feet  wide,  and  13  feet  high ;  its  base  being  40feet 
from  the  surface.  The  south  wall  is  nearly  i)erpendicuhir,jV.-hile  the  north 
wall  dips  south  at  an  angle  of  82^.  The  drift  running  west  along  the 
north  wall  from  the  Keystone  shaft  is  80  feet  below  the  surface  and  was 
(July  3)  180  feet  in  length,  showing  a  seam  of  clay  about  two  inches 
thick  ak)ng  the  wall.  At  that  time  work  was  suspended  on  the  drift. 
From  the  same  level  in  this  shaft  a  drift  was  being  pushed  south  in 
the  direction  of  the  Blue  Bell  shaft  with  which  it  is  intended  to  make 
another  connection  on  that  level.  From  the  Blue  Bell  shaft  on  the 
south  wall,  at  a  depth  of  187  feet,  another  drift  is  being  run  north  to  the 
Keystone  shaft.  There  will  then  be  three  connections  from  the  north  to 
the  south  wall,  a  distance  of  200  feet  between  the  Keystone  and  Blue 
Bell  shafts,  viz :  at  the  respective  depths  of  40,  80,  and  187  feet.  July 
10  the  usual  amount  of  22  tons  per  day  was  still  being  sent  to  the  mill. 
At  this  date  they  had  100  tons  at  the  mill  and  over  300  tons  on  the  dumps. 
The  capacity  of  the  company's  mill  at  Shermantown  is  14  tons  per  day.  In 
the  Keystone  shaft  a  large  body  of  high-grade  ore  is  met  with  at  a  depth 
of  105  feet,  while  the  bottom  is  also  on  ore,  less  concentrated  but  of 
good  quality.  This  shait  will  not  be  sunk  deeper  at  present,  as  the 
depth  already  attained  is  very  trying  to  a  common  windlass  and  rope. 
The  Eberhardt  was  tlie  first  mine  in  White  Pine  to  reduce  the  wages 
from  $5  to  $4  per  day.  This  was  done  in  July,  1800.  A  strike  and 
some  trouble  for  a  few  days  followed,  but  order  was  soon  restored.  The 
mine  and  mill  were  incorporated  in  San  Francisco,  California,  March  6, 
18G0;  120,000   shares;  capital  stock,  $12,000,000. 

Erening  Star. — South  side,  in  Mahogany  Canon,  near  Blair  and  Ban- 
ner State  5  incorporated ;  40,000  shares  ^  capital  stock,  $4,000,000.  Ledge 
was  stripped  to  a  width  (or  length)  of  140  feet  and  no  boundaries  found. 
In  general  appearance  it  resembles  the  California,  but  the  ore  is  dilfereut 
and  seems  to  be  richer.  It  is  spoken  of  as  the  largest  compact  ledge 
in  the  district.  June  26,  had  a  cut  30  feet  long,  12  feet  wide  and  9 
feet  deep  in  ore,  in  which  horn-silver  was  freely  distributed.  The  com- 
X3any,  as  at  present  organized,  is  a  consolidation  of  the  Evening  Star 
and  Mahogany  mines.  Mr.  Greenleaf,  formerly  of  the  California  mine, 
is  conducting  the  works.  Up  to  July  10  the  workings  were  most  satis- 
factory. 

Eastern  Slope  Tunnel  Company. — East  side  of  Treasure  Hill,  about 
800  feet  below  the  summit  and  directly  opposite  Treasure  City.  Loca- 
tion made  December,  18G8 ;  work  began  March  2, 18G9.  May  30,  in  150 
feet.    The  first  100  feet  passed  mostly  through  slate,  which,  in  some 
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places,  was  very  hard,  in  otbers,  damp  and  soft.  June  IG,  tlie  second  100 
feet  were  completed.  The-  tunnel  here  passed  through  a  formation  of 
limestone,  mixed  with  spar.  Here  and  there  small  cavities  exist  in  the 
liiliestone,  and  extensive  seams  intervene  between  the  rock  and  spar. 
The  mouth  of  the  tunnel  is  east  of  the  main  line  of  upheaval  of  Treasure 
Hill,  as  shown  in  the  tunnel,  where,  for  the  first  100  feet,  the  rock  dips 
east,  and  then  changes  to  the  west,  dipping  with  the  body  of  the  hill. 
Cost  of  tunnel,  $15  per  foot  for  the  first  150  feet,  which  is  cheaper  than 
commoii.  Incorporated  in  San  Francisco,  California,  February  7,  1869 ; 
10,000  shares;  capital  stock  81,000,000. 

E,vceJHio)\ — i^orth  end,  below  the  IMammoth ;  800  feet.  Located  Decem- 
ber, 1808.  Owned  by  Dunne,  Molfett  &  Freeman ;  8  feet  wide ;  dips 
west  30°.  Has  all  the  appearance  of  a  fissure  vein.  Shows  a  fine  body 
of  vein  matter,  principally  composed  of  spathiferous  breccia,  mixed  with 
angular  fragments  of  silicified  limestone.  Ore  assays  from  850  to  85,000. 
Chloride  of  silver  (horn-silver)  is  found  in  it,  Vi  hich  will  assay  $20,000 
to  the  ton.    The  location  is  exceedingly  favorable  for  working. 

Excelsior. — On  the  west  side,  toward  the  north  end,  below  main  street, 
and  just  below  Kice's  toll-road  ;  800  feet.  Located  November  12,  1807. 
Ledge  runs  east  and  west ;  stripped  250  feet.  On  the  east  end  of  this 
stripping,  a  drift  has  been  run  about  20  feet  along  the  ledge.  About 
40  feet  west  from  this,  a  drift  is  being  pushed  north  into  the  hill,  the 
bottom  of  which  is  in  vein  matter,  quartz,  and  sjiar,  for  its  entire  length, 
48  feet.  The  ledge  is  nearly  horizontal  for  some  distance  in,  ap])earing 
to  dip  at  a  greater  angle  toward  the  western  end  of  the  claim  than  else- 
where. There  are  three  north  drifts  tiom  the  east  and  west  cut,  only 
one  of  vrhich  is  being  pushed  at  present — the  most  easterly.  The  other 
two  are  in,  one  about  25  and  the  other  20  feet,  both  on  the.  ledge.  Con- 
siderable low-grade  ore  has  been  taken  from  the  mine.  Incorporated  5 
capital  stock  "81,000,000. 

Eclipse  Consolidated,  (Eclipse  and  Umatilla. J — June  20,  had  500  tons 
of  ore  out,  5  tons  of  which  were  sacked, for  shii)ment  to  San  Francisco. 
This  lot  was  estimated  to  mill  over  $1,000  per  ton.  Main  shaft,  75  feet. 
Passing  through  a  fine  body  of  ore  at  the  surface,  it  penetrated  solid 
limestone  for  50  feet,  and  again  struck  into  ore.  It  is  now  being  pushed 
w'ith  the  intention  of  sinkiuf?  to  a  depth  of  200  feet.  East  drift  in  93 
feet,  all  the  way  through  vein  matter,  mineral,  and  spars.  South  drift 
in  70  feet ;  July  10,  the  shaft  had  reached  a  depth  of  82  feet,  and  struck 
some  rich  ore  in  the  bottom. 

Emersley. — East  side,  below  Hidden  Treasure,  south  of  Charter  Oak, 
(another  location  in  the  same  vein.)  .  A  very  large  vein  running 
north  and  south,  and  dipping  west,  800  feet  in  the  location.  June  20, 
was  reported  to  have  been  sold  East  for  $80,000.  It  is  considered  to  be 
well  worth  the  money. 

Eggleston  &  Broicn. — Located  Julj'  22,  1808,  on  north  end ;  July  3; 
an  incline  to  the  west  had  followed  down  on  the  foot-wall  at  an  angle  of 
450  to  a  depth  of  23  feet,  where  vertical  sinking  was  commenced,  the 
ledge  being  found  to  stand  perpendicularly  at  that  point. 

Glacier. — On  the  brow  of  the  mountain  at  the  commencement  of  the 
southern  slope,  directly  west  of  the  Eberhardt,  and  commonly  thought 
to  be  in  the  same  transverse  fissure,  the  ore  resembles  that  from  the 
Eberhardt.  Location  1,600  feet,  beginning  at  the  westerly  line  of  the 
first  west  extension  of  the  Eberhardt.  Bordering  it  on  the  north  is  a 
huge  limestone  cliff  which  forms  the  north  wall  of  the  great  Eberhardt 
lode,  and  which  there  is  every  reason  to  think  constitutes  also  the  north 
wall  of  the  Glacier.     The  mine  is  owned  principally  in  the  East,  being 
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tlie  property  of  the  White  Pine  Mutual  Milling  and  Mining  Company, 
and  woilc  is  being  vigorously  prosecuted.  June  19,  had  a  35-foot  shaft 
iu  a  10  loot  body  of  fine  ore.  The  incline  from  the  west  was  down  20  feet 
between  two  well-defined  wells  lined  with  clay  ;  but  the  fissure  seemed 
to  have  lost  its  ore  near  the  surface,  which  had  given  place  to  fragments 
of  limestone  and  spar.  IS'ext  to  the  north  wall  iu  the  incline,  ore  and 
more  compact  vein  matter  was  api)earing.  June  20,  the  incline  was  down, 
along  the  north  wall  14  feet,  still  in  hard  limestone  with  seams  of  spar. 

Gold  Hill. — June  11),  had  penetrated  a  cap  of  limestone  with  a  12-foot 
shaft,  and  struck  a  body  of  good  ore. 

Georgia. — Mahogany  Cafion,  on  south  side. — June  19,  had  a  cut  along 
the  ledge  140  feet,  shaft  3o  feet,  antl  a  few  tons  of  good  ore  on  the  dump. 
June  2G,  struck  good  ore  at  oS  feet  in  the  shaft. 

Great  Union  Tunnel  Company. — Three  thousand  feet  square.  Located 
February  22,  1809,  on  east  side,  2,000  feet  below  the  summit,  opposite 
the  center  of  Treasure  City.  Incorporated  iu  San  Francisco,  California ; 
60,000  shares ;  capital  stock,  $0,000,000.  Some  of  the  heaviest  capitali.sts 
of  San  Francisco  are  the  locators.  Tunnel  was  iu  100  feet  June  15,  and 
work  going  on. 

Good  Omen. — East  side,  on  Pocotillo  Flat,  just  south  of  the  Pocotillo 
mine.  June  19,  was  idle,  with  a  small  quantity  of  good  ore  on  the  dump, 
which  was  taken  from  the  west  drift  at  the  bottom  of  a  10-1  oot  shaft. 

Guardian. — East  slope  above  Pocotillo  Flat,  a  little  north  of  the  line 
of  the  Eastern  Slope  Tunnel  Company.  July  3,  had  a  cut  of  18  feet, 
bottom  and  sides  in  good  ore ;  0  tons  on  the  dump.  It  is  a  "  protec- 
tion" location  of  the  Sentinel  nnne;  both  owned  by  the  same  parties 
and  treated  as  one  property.  July  10,  was  building  up  a  large  dump  of 
pay  ore.  Had  a  shaft  down  12  feet,  and  intended  to  begin  work  on  the 
Sentinel  shaft  soon. 

Grattan. — July  3,  was  taking  ore  (juixed  with  base  metal)  from  a  30- 
foot  breast. 

Hidden  Treasure. — This  was  the  first  mine  discovered  on  Treasure 
Hill.  The  locality  was  shown  to  A.  J.  Leathers,  the  blacksmith  of  the 
Monte  Christo  Com])any,  by  an  Indian.  But  the  unusual  formation  of 
the  deposit  bewildered  him  so,  that  for  fear  of  missing  the  ledge,  he 
did  not  locate  his  claim  until  the  middle  of  September,  and  not  before 
he  had  drawn  Mr.  March  and,  the  superintendent  of  the  Monte  Christo 
Company,  into  the  secret. 

When  the  Eberhardt  and  other  mines  were  discovered,  the  excitement 
began,  and  the  district  was  soon  filled  with  people.  The  Hidden  Treas- 
ure still  holds  its  rank  as  one  of  the  first  miiies  in  point  of  value  as  well 
as  discovery.  It  is  worked  mainly  by  open  cuts,  and  the  deposit  lies 
between  a  stratum  of  clay  slate  above  and  limestone  below,  its  dip 
necessarily  following  that  of  the  strata  on  the  hill.  It  crops  out 
on  the  east  side  of  the  summit  very  near  the  crest,  and  at  that  place 
lies  quite  flat.  It  has  been  stripi)ed  for  COO  feet  in  length,  and  many 
large  excavations  have  been  made.  The  ore  abounds  in  horn-silver, 
and  as  at  present  opened  the  mine  can  easily  raise  100  tons  i)er  day. 
The  shipments  during  the  past  summer  have  varied  from  10  to  40 
tons  per  day,  most  of  which  were  i)acked  on  mules.  It  is  difficult  to 
give  the  thickness  of  the  vein ;  one  cut  run  across  it  seemed  to  indicate 
a  width  of  97  feet,  but  that  inference  was  based  upon  the  sui)position 
that  the  dip  was  forty-five  degrees.  If  the  angle  of  the  dip  should  be 
less,  as  is  almost  certainly  the  case,  the  length  of  the  cut  would  give  the 
real  thickness  of  the  deposit  considerably  too  high.  However,  the 
vein  is   large  enough  to  satisfy  the  most   rapacious   company  which 
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ever  mined  for  silver.  A  tunnel  was  in,  on  June  2G,  98  feet.  Sur- 
veys indicated  that  52  feet  more  would  strike  tlie  ledge  at  a  depth  of 
200  feet  from  the  surface,  but  this  is  again  based  upon  what  is 
probably  a  ialse  supposition  of  the  dip.  The  open  cut  has  been  run 
across  to  the  west  or  hanging-  wall,  and  the  whole  body  of  the  ledge  thus 
exposed  is  being  breasted  to  the  south  by  open  work.  July  10,  the  south 
breast  was  not  yielding  as  well  as  it  had  been,  but  a  new  deposit  was 
found  west  of  what  had  been  supposed  to  be  the  west  wall.  A  suit  is 
pending  for  a  large  portion  of  this  mine.  The  locators  of  the  Hidden 
Treasure  complied  with  the  laws  of  the  district  in  putting  their  notice 
on  the  ground,  but  it  is  claimed  that  they  did  not  cause  the  same  to  be 
recorded  for  a  long  time  after  the  ten  days  which  are  allowed  by  law 
from  the  time  of  posting  the  notice.  The  locators  of  the  Kathbun  mine 
near  by,  thinking  they  had  a  point  on  the  Hidden  Treasure  in  this,  ran 
their  claim  over  a  portion  of  the  Hidden  Treasure  ground  (I  think  about 
four  hundred  feet)  and  got  their  claim  recorded  first.  The  Hidden 
Treasure  being  in  possession,  instituted  an  action  to  quiet  title,  thereby 
compelling  the  Rathbuu  men  to  go  to  their  proofs  and  defend  their  claim 
or  forever  after  hold  their  peace.  The  Hidden  Treasure  men,  while  they 
admit  the  patent  fact  that  their  notice  was  not  recorded  in  time,  claim 
that  it  was  delivered  to  the  recorder  before  the  Rathbun  notice,  and  that 
it  was  mere  inadvertence  in  the  recorder  to  enter  the  Rathbun  notice 
out  of  its  order,  and  that  they  cannot  be  made  to  suffer  for  this  fact. 
The  matter  will  probably  be  compromised  after  a  strong  show  of  fight 
on  both  sides,  as  it  is  very  dangerous  work  to  litigate  at  title  in  White 
Pine  where  so  much  is  involved.  Both  parties  are  generally  taken  very 
much  by  surprise  by  the  testimony  introduced  before  they  get  through. 
It  is  astonishing  how  witnesses  will  turn  up  who  happen  to  know  always 
just  what  is  necessary  to  suit  the  particular  wants  of  the  case.  The 
stock  of  the  Hidden  Treasure  stands  pretty  firm  at  830  per  share.  There 
are  10,000  shares,  which  puts  the  present  market  i)rice  of  the  mine  at 
$180,000. 

Hidden  Treasure  Consolidated  is  the  first  extension  north  of  the  Hid- 
den Treasure.  It  has  been  pretty  well  prospected  and  the  ledge  uncov- 
ered about  one  hundred  feet.  June  1,  they  had  50  or  GO  tons  of  ore  on 
the  dump,  which  resembled  that  from  the  original.  Two  inclines  are 
being  sunk  with  satisfactory  results.  The  ledge  improves,  so  far,  in 
width  and  appearance,  and  there  is  scarcely  room  for  a  doubt  that  it  is 
the  same  "contact  vein"  opened  in  the  original,  as  it  rests  on  the  same 
bed  of  limestone  and  has  the  same  clay  slate  above.  There  is  no  indica- 
tion between  the  two  mines  of  any  disturbance.  July  10,  the  mine  was 
looking  well;  both  shafts  had  got  into  fair  ore.  The  incline  was  down 
GO  feet,  at  which  depth  a  winze  had  been  sunk  eight  feet  in  a  mixture 
of  limestone,  quartz,  and  spar  stained  with  chloride.  North  shaft  down 
15  feet  in  ore.  Incorporated;  12,000  shares;  capital  stock,  $1,200,000. 
Stock  holds  pretty  steadily  at  $2  50  per  share. 

Hidden  Treasure  South. — Working  steadily  with  good  returns. 

Horseshoe. — South  side  near  Mazeppa.  May  9,  opened  a  splendid 
breast  of  horn-silver.  The  incline  is  down  71  feet,  pointing  toward 
the  Mazeppa;  all  the  way  down  it  is  on  a  good  foot- wall  and  through 
good  ore.  This  foot- wall  is  said  to  be  the  finest  in  the  district;  it  dips 
forty-seven  degrees.  The  ledge  is  seven  feet  wide  and  a  model  for 
compactness  and  uniform  grade  of  ore.  The  bottom  of  the  incline 
rests  against  limestone,  12  feet  of  which  separate  the  Horseshoe  from 
the  Mazeppa  shaft.     On  June  2G  ten  tons  of  good  ore  were  on  the  dump. 

Herman. — June  26,  had  a  shaft  40  feet,  following  the  hanging  wall. 
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riere  a  turu  was  made  through  the  wall  into  the  ledge,  aud  20  feet  of 
good  ore  were  penetrated.  The  east  shaft  iu  the  foot-wall  is  claimed  to 
show  the  ledge  to  be  80  feet  wide. 

Hydrogen. — South  side  on  a  ridge  east  of  the  California.  Shaft  22  feet 
down  a  sUghtly-inclined  hanging  wall,  smooth  as  sheet  iron.  A  drift  has 
been  run  ten  feet  northeast  from  the  bottom  of  the  shaft  through  a  mix- 
ture of  limestone  and  black  spar. 

HemJocl: — July  3,  was  siuking  and  driftiug  in  ore.  Fifty  sacks  were 
on  the  dump  and  a  large  body  in  sight.  Jul^^  10,  was  running  a  cut  east 
and  west,  south  of  the  shaft,  which  showed  ore  of  good  quality  within 
three  feet  of  the  surface  for  its  entire  length. 

Hornet. — A  few  hundred  yards  west  of  the  toll-house  on  the  road  from 
Hamilton  to  Shermantown.  One  thousand  feet ;  sold  in  the  winter  of 
1868-'00  for  $3,000.  Was  working  well  May  20,  1809,  and  work  going 
on.  The  ores  are  chloride  and  sulphuret  of  silver.  The  mine  is  said  to 
be  entirely  free  from  contlict  of  title  with  any  other  claim.  July  3,  had 
an  incline  down  35  feet,  and  a  large  quantity  of  fair  ore  on  the  dump. 

Indastry. — On  Main  street,  near  the  south  end  of  the  summit  above 
Chloride  Flat ;  incorporated  at  White  Pine ;  20,000  shares ;  capital  stock, 
$2,000,000.  It  is  the  pioneer  home  incorporation  at  White  Pine.  In  the 
week  ending  June  19, 18G9,  it  shipped  bullion  to  the  amount  of  85,312  oS. 
The  shaft  at  this  date  was  down  35  feet,  where  a  large  chamber  has 
been  opened  in  a  fine  bosly  of  ore.  The  fineness  of  the  bullion  from  tliis 
ledge  is  remarkable,  one  bar  assaying  .989  and  three  bars  .991,  or  one 
above  the  government  standard.  At  this  time  the  mine  was  raising 
8  tons  daily,  which  were  shipped  to  McCone  &  Dunn's  mill. 

July  20,  it  was  raising  10  tons  daily ;  $1  per  share  was  offered  for  the 
stock  in  the  board.  The  force  was  increased.  June  30,  the  first  divi- 
dend was  declared.  A  threatened  contest  of  title  with  the  Xevada  Com- 
pany was,  during  this  week,  avoided  by  compromise,  without  expense 
to  either  company,  and  the  Industry  title  was  at  that  time  considered 
unclouded,  aud  the  boundaries  established  and  a<lmitted.  July  10,  yielded 
5  tons  daily,  and  had  35  or  40  tons  on  the  dump.  Three  breasts  were 
being  pushed  on  the  35-foot  level  to  the  north,  east,  and  west. 

Indianapolis. — Julj^  10,  had  a  shaft  down  73  feet,  from  the  bottom  of 
which  a  drift  was  run  13  feet  north  across  the  ledge,  through  quartz, 
which  carried  some  ore. 

Ince  Hall. — East  side  south  of  Pocotillo  Flat.  Shaft  down  41  feet  on 
June  20.     Some  good  ore  struck. 

John  Bare. — East  side,  on  the  upper  or  western  Pocotillo  Flat,  or 
rather  above  the  flat.  A  large  shaft  was  originally  sunk  on  this  mine  to  a 
depth  of  25  feet,  from  vrhich  a  quantity  of  good  chloride  ore  was  taken, 
but  the  location  not  being  favorable  for  working,  a  cut  was  commenced 
lower  down  the  hill  on  a  level  with  the  bottom  of  the  shaft.  It  was  an 
open  cut  for  a  distance  of  20  feet  into  the  hill,  when  a  drift  was  com- 
menced. July  10,  cut  and  drift  were  in  27  feet,  leaving  17  feet  to  pene- 
trate to  the  bottom  of  the  shaft.  The  principal  i^lace  of  business  of  the 
comi^anj^  is  San  Jose,  California. 

Johnson  Tunnel. — July  3,  was  running  for  the  Relief  and  Cuyahoga 
ledges.  Open  cut  28  feet  into  the  hill ;  from  this  point  a  tunnel  was  in 
46  feet. 

Kehlah. — The  most  elevated  mine  on  Treasure  Hill.  June  26,  the 
shaft  26  feet  deep,  exposing  some  pay  ore.  It  is  the  property  of  the  Na- 
tional Milling,  Mining,  and  Tunnel  Company,  and  the  National  Tunnel 
starting  in  on  the  eastern  side  of  the  hill  on  a  level  with  the  Eastern 
Slope  Tunnel  Company's  works,  is  driving,  among  others,  the  ledge  of 
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this  company.  This  mine  is  located  9,260  feet  above  the  sea.  July  10, 
ore  of  improved  quality  was  mined.     Shaft  was  32  feet  deep. 

Leviathan. — Eastern  slope  of  Argyle  Hill.  June  2C,  was  taking  good 
ore  from  a  shaft  26  feet  down. 

Lincoln. — June  26,  shaft  was  50  feet  deep.  Two  drifts  are  run  from 
it,  one  at  25  feet  depth,  (in  15  feet,)  the  other  from  the  bottom,  (in  14 
feet,)  both  following  the  ledge  between  the  walls. 

Lexington. — In  the  first  sag  of  the  Eberhardt  Eidge.  Shaft  40  feet 
deep.     July  9,  was  sinking  the  shaft  deeper. 

Mazeppa. — On  the  south  side,  below  the  California,  and  southeasterly 
from  it,  in  the  caQon  leading  to  Eberhardt  City.  It  is  considered  one  of 
the  leading  mines  of  that  neighborhood.  June  19,  was  working  m  rich 
ore.  An  incline  from  the  old  shaft  had  reached  a  depth  of  28  feet,  where 
a  9-foot  breast  was  being  pushed  into  the  rich  ore.  June  26,  the  prin- 
cipal work  was  done  at  a  depth  of  23  feet ;  on  this  level  a  breast  15  feet 
wide  by  8  feet  in  height  had  been  pushed  15  feet  to  the  north  in  a  large 
body  of  good  ore.  To  the  west  another  breast  15  feet  broad  by  12  high 
had  been  driven  20  feet,  descending  gradually  with  the  dip  of  an  appar- 
ent foot-wall  which  is,  in  fact,  only  a  stratum  of  limestone  separating 
the  upper  deposit  from  one  beneath,  which  has  been  cut  by  the  shaft. 
The  west  breast  was  all  ore,  save  the  limestone  under  foot,  and  of  a 
higher  grade  than  that  in  the  northern  one.  The  principal  work  was 
then  being  done  west,  and  the  intention  was  to  broaden  the  breast  into 
a  vast  chamber,  with  sufficient  pillars  left  to  secure  the  roof.  July  3, 
sinking  in  the  shaft  was  continued  with  the  intention  to  go  down  40  feet. 
The  west  breast,  23  feet  in,  was  being  cleared  preparatory  to  sinking  an 
incline.  Work  in  the  north  breast  was  stopped.  The  intention  was  to 
open  another  chamber  at  a  depth  of  35  feet  beneath  the  layer  of  lime- 
stone, on  top  of  which  breasting  was  then  carried  on.  The  shaft  which 
had  penetrated  this  stratum  was  in  good  ore  July  10.  The  w^est  ore 
breast  had  been  followed  to  a  point  where  the  limestone  stratum  be- 
neath (penetrated  by  the  shaft)  had  changed  into  a  red  conglomerate 
of  lime  spar  and  quartz,  carrying  chloride.  Workings  showed  the  ore 
under  this  stratum  continuous  and  good.  This  Mazeppa  is  not  incor- 
porated. The  incorporated  Mazeppa  quoted  on  the  San  Francisco  stock 
board  is  an  undeveloped  extension. 

Mahofjany. — South  side,  1,500  feet  below  Eberhardt.  This  company  is 
a  consolidation  of  the  Stewart,  Evening  Star,  and  Mahogany  ledges,  the 
Stewart  and  Evening  Star  being  about  500  feet  above.  June  19,  had  a 
10-foot  drift  leading  from  a  30-foot  cut  into  a  rich  body  of  horn  silver. 

Mecca. — June  19,  shaft,  25  feet,  thence  a  drift  8  feet  through  ore  ;  28 
tons  of  ore  on  the  dump. 

Manhattan. — Western  slope  of  Argyle  Hill,  owned  principally  by  T. 
J.  Murphy,  former  owner  of  the  original  Hidden  Treasure.  Two  parallel 
inclines  were  first  sunk  30  feet  deep  on  the  foot- wall,  then  connected  at 
the  bottom  by  a  drift  from  which  rich  chloride  and  stelefeldtite  were 
taken.  Ledge  claimed  to  be  over  100  feet  wide.  June  19,  had  -20  tons 
of  ore  on  the  dump.     June  26,  working  force  was  25  men. 

Meclmnics. — South  side  between  Eberhardt  and  California.  June 
26,  shaft  42  feet  deep. 

Misolomj  Tunnel.— Jnly  3,  was  in  51  feet,  inclining  downward.  It 
showed  some  quartz  and  spar  on  the  north  side  near  the  face. 

McLane. — July  3,  had  a  tunnel  50  feet  long  and  a  winze  of  23  feet  in 
depth  5  still  in  limestone. 

Mammoth. — The  leading  mine  on  the  northern  slope  of  Treasure  Hill, 
(the  Virginia  not  being  exactly  on  this  slope.)  This  ledge  was  located 
H.  Ex.  Doc.  207 11 
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in  July,  18G8,  but  was  afterwards  sold  by  the  original  locators  to  a  San 
Francisco  company,  and  is  now  owned  and  incorporated  by  tbem.  The 
lip  and  strike  of  the  vein  is  similar  to  that  of  the  Hidden  Treasure  and 
the  principal  mines  of  Chloride  Flat.  The  width  of  the  vein  is  as  yet 
unknown.  The  company,  in  order  to  ascertain  the  width  of  the  pay 
streak,  have  sunk  seven  shafts,  one  above  the  other,  each  shaft  being 
from  8  to  20  feet  in  depth,  and  have  struck  good  ore  in  each.  A  cross- 
cut has  been  made,  running  immediately  on  the  top  croppings  of  the 
vein,  but  as  y(it  not  across  the  ledge.  From  the  number  of  shafts  sunk 
and  the  cross-cut  run,  it  is  believ^ed  that  the  ledge  cannot  be  less  than 
300  feet  in  width.  There  is  ore  enough  now  in  sight  to  warrant  the 
company  in  any  expenditure  for  mills  or  improvements  on  the  mine. 
A  daily  force  of  15  men  is  at  present  (June  3,  1869)  employed  in 
taking  out  ore.  ISTot  less  than  200  tons  of  ore  are  now  lying  on  the 
dump.  Quite  a  number  of  assays  have  been  made,  none  going  under 
$100  per  ton,  and  some  as  high  as  |1,000 — the  ores  showing  an  abun- 
dance of  chloride.  As  work  was  only  commenced  in  February,  1869, 
considering  the  inclemency  of  the  weather,  great  progress  has  been 
made  in  the  way  of  developing  this  mine.  The  company  think  the 
amount  of  ore  now  on  the  dump  will  warrant  them  in  erecting  a  mill. 
James  McQuaid  is  superintendent.  The  Mammoth  is  well  and  truly 
named,  being  not  only  of  immense  width,  but  having  thousands  of  tons 
of  ore  in  sight  that  will  mill  from  $100  to  $500.  Incorporated ;  36,000 
shares  ;  capital  stock,  $3,600,000 ;  stock  stands  about  $2  50  per  share. 
The  Sheboygan,  a  somewhat  noted  mine  east  of  Jlammoth  shaft,  was 
lately  absorbed  by  the  Mammoth  Company. 

Noonday. — On  Chloride  Flat.  June  26,  had  a  drift  south  200  feet,  with 
a  cross-cut  100  feet  from  the  mouth.  The  latter  runs  40  feet  east  and  15 
feet  west  from  the  line  of  the  drift.  Many  other  cross-cuts,  shafts,  drifts, 
and  winzes  have  been  run.  July  10,  extensive  prospecting  was  carried 
on,  with  good  result. 

Niglit'mgcde. — June  26,  had  a  shaft  down  40  feet  through  black  spar 
and  some  ore. 

Napoleon. — June  26,  a  tunnel  37  feet  long  and  a  winze  at  the  end  24 
feet  deep,  were  in  vein  matter. 

Natiojial  Tunnel. — (See  Keblah  Mine.) 

Oakland  North. — On  Lower  Chloride  Flat.  July  3,  shaft  was  30  feet 
deep,  at  vrhicli  depth  a  drift  was  run  east  12  feet  through  ore. 

Oakland. — On  south  side,  a  few  hundred  feet  west  of  Mazeppa,  and 
about  2,000  feet  south  of  the  California ;  located  December  20,  1868. 
Jul}'  3,  the  shaft  was  47  feet  deep  in  4  feet  of  quartz  and  chloride. 

Old  Ned.— July  10,  had  suspended  operations  in  the  south  drift,  (34- 
foot  level,)  and  had  commenced  drifting  in  the  same  direction  on  the  50- 
foot  level.     In  the  34-foot  drift  the  ledge  was  standing  almost  vertically. 

Omega. — Northern  slope  on  a  line  between  the  Hidden  Treasure  and 
Mammoth.  June  20,  the  shaft  was  down  85  feet  in  5  feet  of  ore,  mixed 
with  black  spar  and  quartz. 

Othello. — (See  Pogonip  and  Othello.) 

Pogonip  and  Othello. — On  Pogonip  Flat,  at  the  south  end  of  the 
summit  of  Treasure  Hill ;  located  November,  1867.  Several  locations  in 
this  vicinity  have  been  purchased  by  San  Francisco  capitalists,  and  all 
consolidated  under  the  name  of  Pogonip,  (the  Piute  Indian  word  for 
fog.)  Sometimes  the  claim  is  spoken  of  as  Pogonip  and  Othello,  the 
Othello  being  one  of  those  locations.  Some  wonderfully  rich  strikes 
have  been  made  by  this  company,  and  the  mine  is  considered  one  of  the 
leading  ones.    June  19,  had  300  tons  of  ore  out  awaiting  the  completion 
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of  the  company's  mill,  which  was  expected  to  start  up  about  the  20tli  ol 
July.  The  entire  800  feet  of  the  claim  had  been  cut  through,  and  rich 
ore  was  found  in  all  parts  of  it.  North  incline  20  feet  deep ;  middle  and 
main  shaft  20  feet,  with  a  drift  to  the  nortli  25  feet,  leaving  35  feet  yet 
to  connect  the  two  shafts. 

The  south  line  shaft  was  down  18  feet,  and  from  this  a  drift  ran  north 
20  feet,  all  the  way  through  ore.  All  these  shafts  are  upon  a  line,  while 
the  Othello  shaft  is  30  feet  west,  and  was  then  30  feet  deep.  Two  drifts 
were  being  run  from  the  Othello  to  strike  the  main  drift  connecting  the 
other  shafts.  The  ore  from  the  Othello  is  exceedingly  rich.  June  26, 
the  stock  of  the  company  had  been  listed  by  the  board  in  San  Fran- 
cisco, and  quoted  at  $16.  A  body  of  rich  ore  was  struck  in  the  north 
shaft,  resembling  that  from  the  Othello.  July  3,  stock  opened  at  $20, 
closed  at  $19. 

Focotillo. — East  side,  south  end,  on  a  flat  of  the  same  name.  Quite 
a  noted  mine.  Work  was  suspended  for  some  time,  on  account  of  liti- 
gation. Eesumed  June  19.  July  3,  stock  stood  at  $8 ;  14i  tons  of  ore 
worked  at  the  Treasure  mill  gave  a  pulp  assay  of  $225  to  the  ton.  This 
was  from  the  original  working  of  the  mine.  Workings  about  this  date 
disclosed  the  fact  that  the  main  body  of  ore  lies  south  of  where  the  mine 
was  first  opened  and  pitches  north.  The  old  pit  (first  workings)  is  about 
15  feet  square  and  12  feet  deep.  In  the  south  face  the  ore  is  rich,  7  feet 
up  from  the  bottom,  but  di]>s  towards  the  north  at  an  angle  which 
brings  the  rich  stratum  to  the  bottom  at  the  north  side  of  the  pit. 

Phil.  Sheridan. — East  side,  at  the  foot  of  the  slope  toward  the  north 
end,  at  the  foot  of  Treasure  street.    July  3,  working  in  $119  ore. 

Fost-hole. — On  south  end  of  Chloride  Flat.  June  19,  had  30  men  en- 
gaged. Shaft  24  feet,  drift  east  and  west  78  feet.  Eaisiug  10  tons  daily, 
which  milled  from  $100  to  $600.  June  26,  had  added  5  feet  to  its  east 
and  west  drift,  on  the  21-foot  level,  and  raised  and  shipped  5  tons  daily 
of  $100  ore;  50  tons  still  on  hand.  July  3,  had  sent  101  tons  of  ore  to 
mill  during  the  last  week,  which  averaged,  second  class  $150,  first  class 
$350.  This  com})any  has  traced  out  the  Alturas,  and  is  now  running 
that  shaft  also,  taking  out  7  tons  daily  from  a  breast  20  feet  wide, 
extending  along  the  connecting  drift.  July  10,  extracting  and  sending 
to  mill  10  tons  per  day,  and  drifting  north  and  south  in  ore  on  the  25- 
foot  level.  No  richer  ore  has  ever  been  found  in  White  Pine  than  that 
taken  from  the  Post-hole.  The  mine  stands  among  the  very  first  on 
Treasure  Hill,  but  there  has  been  great  uneasiness  felt  about  the  title, 
on  account  of  a  claim  made  by  the  Nevada  Company,  which  is  said  to 
have  an  older  location.  On  the  30tli  of  June  the  following  notice  was 
published  in  one  of  the  local  papers  as  an  item  of  news : 

"Compromised. — The  Nevada,  (Treasure  Hill  Mill  and  Mining  Company,)  Industry 
and  Post-hole  mines  have  come  to  an  amicable  adjustment  of  title,  by  which  the  three 
go  ahead  with  work  without  further  danger  of  litigation.  The  Post-hole  and  Industry 
each  made  a  sei^arate  arrangement  with  the  owners  of  the  Nevada,  and  everybody  is 
satisfied,  so  far  as  we  know,  except,  perhaps,  the  lawyers." 

But  whether  that  arrangement  gives  the  Post-hole  its  ground  or  only 
permission  to  work  it  six  months  or  less,  the  notice  does  not  state,  but 
wherever  the  title  goes  it  takes  with  it  a  wonderful  mine. 

Pasco. — June  19,  shaft,  35  feet ;  good  ore,  which  was  sacked  for  ship- 
ment. July  3,  sent  10  tons  of  ore  to  mill,  and  had  as  much  more  on  the 
dumj).    Drift  southeast  from  bottom  of  shaft,  12  feet,  through  good  ore 

Paris. — July  10,  struck  a  body  of  good  ore  on  the  south  side  of  the 
incline. 

Pennsylvania. — On  summit  of  ridge  south  of  original  Hidden  Treasure, 
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400  feet  in  the  location ;  located  July  22,  1868  ;  at  work  July  3,  in  a  cut 
on  the  north  line  of  the  claim. 

Battler. — In  the  southern  part  of  the  town,  near  Main  street,  in  the 
neighborhood  of  the  Post-hole.  June  19,  had  33  men  at  work ;  shaft 
down  35  feet,  11  feet  in  ore ;  driving  a  breast  north  8  feet  high,  20  wide, 
all  in  ore,  and  drifting  west  at  the  same  time.  East  drift  in  6  feet,  with 
the  whole  face  in  ore  ;  120  tons  ore  on  the  dump ;  9  tons  hoisted  daily, 
and  about  the  same  amount  shipped. 

Ravell. — East  side  on  Pocotillo  Flat  next  south  of  Little  Phil.  Sheri- 
dan.    June  19,  struck  ore  at  15  feet  depth. 

Eafhhun. — At  work  June  19.  Shaft  closed  to  outsiders.  Stock  sold 
in  local  board  during  the  week  at  $4. 

Red  Jaclcet. — Near  the  Eberh  xrdt,  said  to  be  about  30  feet  wide.  June 
26,  shaft  8  feet  in  decomposed  spar  and  red  quartz.  July  3,  shaft  13 
feet  in  black  spar  and  quartz,  having  passed  through  the  red  rock  and 
3  feet  of  decomposed  spar  and  apparently  reached  a  solid  formation. 

Sagebrush. — On  Main  street.  July  10,  opening  new  levels  at  35  feet 
depth  and  sinking.     A  drift  was  being  run  to  the  Post-hole  for  air. 

Sunny  Side. — June  20,  still  drifting  east  and  north  from  the  east  shaft 
at  the  30-foot  level.  East  drift  in  12  feet  with  some  ore.  The  north 
drift  struck  a  curious  formation,  a  large  mass  of  fine  powder  resembling 
ashes,  and  containing  a  large  percentage  of  chloride ;  25  tons  of  ore 
on  the  dump. 

Silver  Wave. — In  the  northeastern  portion  of  Treasure  City,  among 
the  private  residences,  a  little  southwest  of  the  south  workings  of  the 
original  Hidden  Treasure.  July  3,  was  quite  active  in  the  board  open- 
ing at  $13,  closing  at  $10.  Two  shafts  100  feet  apart,  the  west  one 
down  23  feet  through  slate,  temporarily  closed,  and  the  east  shaft  down 
40  feet  with  a  drift  on  that  level  running  west  of  north,  in  good  ore ;  20 
tons  on  the  dump. 

Sasliatcheumn  Tunnel  Company. — On  Bromide  Flat,  back  of  Hallock  & 
Meyer's  store,  and  100  yards  down.  June  19,  in  80  feet,  from  which  j)oint 
a  winze  has  been  sunk  40  feet,  (120  feet  from  the  surface.)  A  large 
amount  of  ore  is  in  sight  and  some  on  the  dump. 

Second  of  May. — Northeastern  slope  Pocotillo  Flat,  June  29,  shaft  25 
feet;  vein,  12  feet  wide ;  25  tons  ore  on  the  dump. 

Spring  Hill  and  Eldorado  Company. — July  3,  shaft  47  feet;  drift  from 
bottom,  northeast,  12  feet. 

Southern  Slope  Tunnel.  {Chloride  Tunnel  Company.) — July  3,  in  70 
feet,  through  limestone  ;  expected  to  reach  the  ledge  (which  was  strij)ped 
on  the  surtace)  30  feet  further  in. 

Silver  Vault  Tunnel. — East  side,  a  little  north  of  the  Great  Union 
Tunnel,  favorably  located  and  work  progressing. 

Treasure  Hill  Mining  and  Milling  Company. — This  company  owns  the 
Big  Smoky  mill  at  Hamilton,  and  two  valuable  mines  on  Treasure  Hill, 
the  Nevada  and  the  Summit  mines.  The  two  jointly  work  05  men 
by  the  day,  besides  doing  a  good  deal  on  the  contract  system.  Summit 
has  two  shafts,  30  feet  apart ;  Nevada  two  shafts,  all  in  good  ore  ;  40 
tons  of  ore  raised  and  35  shii^ped  daily.  This  company  also  owns  the 
North  Iceberg,  upon  which  they  are  sinking  a  shaft.  June  20,  cut  on 
Nevada  in  80  feet,  leading  into  "an  ore  chamber  80  feet  in  length  and  30 
feet  in  width,  in  which  breasting  was  going  on  in  high-grade  ore.  The 
end  of  the  cut  next  to  the  chamber  is  12  feet  deep,  and  the  whole  mass 
is  ore.  Ore  jield,  40  tons  per  day  ;  about  the  same  amount  is  sent  to  the 
mill  daily.  North  Iceberg  shaft  down  24  feet,  and  west  drift  commenced. 
July  3,  still  shipping  40  tons  per  day,  and  raising  about  the  same.    July 
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10,  raising  30  tons  daily.  Two  shafts  down  on  North  Iceberg,  connected 
at  the  bottom  with  a  drift. 

Utile  i)?6/ce.— Shaft,  34  feet  in  quartz  and  spar. 

Virginia. — One  of  the  foremost  mines,  on  the  west  side  of  Treasure 
Hill.  A  thousand  tons  of  good  ore  in  sight  and  on  the  dumps  last  June. 
Full  statistics  of  mine  promised  me  by  the  superintendent,  but  not  re- 
ceived. 

Victor. — A  short  distance  north  of  the  Horseshoe.  June  19,  about 
100  tons  ore  on  dump.     Shaft,  50  feet,  the  last  10  feet  in  good  ore. 

Ward  Beecher. — Main  street,  south  end,  near  the  Auroras.  June  19, 
shaft,  50  feet.  June  20,  shaft,  GO  feet,  coming  into  good  ore.  July  3, 
shaft,  73  feet,  drifting. 

Ward  Beecher  South.— Adjoining  above.  June  19,  incline,  50  feet. 
June  76,  incline,  70  feet;  was  expected  to  break  into  the  Earl  that  night. 
July  3,  drifting  from  40-foot  level  toward  Napoleon  Tunnel. 

West  Foint.—Pogonii^  Flat.  Location  1,000  feet  west  of  and  near  the 
Pogonip  and  Othello.  Ore  resembling  that  of  those  mines ;  found  in 
channels  and  layers  divided  by  reefs  of  hard  limestone.  June  19,  had 
several  cuts  and  a  main  shaft  40  feet  deep,  from  which  considerable  fine 
ore  had  been  taken.  June  20,  drifting  northwest  from  the  40-foot  level 
in  the  main  shaft ;  large  amount  of  fine  ore  in  sight.  July  3,  north- 
northwest,  drift  on  40  foot  level  of  the  main  shaft  was  in  13  feet.  July 
10,  drifting  east  in  ore  10  feet  from  the  north  end  of  the  surface  cut. 

Wabash. — June  20,  had  some  good  ore  sacked  for  shipment  and  a 
large  body  in  sight  in  the  incline  drift  to  the  north. 

White  Eagle. — July  3,  shaft  35  feet ;  at  30  feet  a  drift  south- south  east 
started. 

It  is  not  pretended  that  the  foregoing  include  all  the  mines  on 
Treasure  Hill  which  are  worthy  especial  mention  by  reason  of  their 
yield,  amount  of  work  done  on  them,  or  general  advantages  and  pros- 
pects, nor  that  some  that  will  be  mentioned  afterward,  under  the  gen- 
eral head  of  other  Wliite  Pine  nunes,  are  not  of  more  importance  than 
some  of  those  mentioned  above.  Those  given  in  the  foregoing  list  are 
the  ones  on  which  most  work  was  done  during  the  spring  and  summer 
months  of  1809,  and  for  this  reason  they  are  grouped  together. 

Bullion  Hill. — This  is  the  name  of  a  newly  discovered  series  of  ledges 
about  two  miles  west  of  Hamilton,  and  a  short  distance  south  of  the  old 
toll-road  leading  down  the  cahon.  It  was  discovered  as  early  as  May, 
1869,  but  was  kept  quiet  until  about  200  locations  had  been  made.  It  has 
since  raised  a  great  excitement,  and  is  not  considered  second  to  anything 
in  White  Pine.  It  has  a  great  advantage  over  Chloride  Flat,  as  far  as 
climate,  wood,  and  water  are  concerned,  and  is  generally  considered 
equal  to  it  in  the  deposit  of  silver  ore,  as  far  as  its  area  goes.  The  prin- 
cipal locations  are  the  Bullion  ledges,  numbered  from  1  to  10  consecu- 
tively, the  Sentinel  and  Bullion  Guard,  series  of  equal  number.  John 
Moft'et,  late  owner  of  the  California  and  West  Eberhardt,  (which  last 
named  mine  he  sold  in  January,  1869,  for  $85,000,)  is  the  principal  owner 
in  the  Bullion  Hill  mines.  It  is  reported  that  the  Chicago  hundred  who 
visited  White  Pine  in  July  last,  invested  heavily  in  Bullion  Hill. 

Mount  Ophir. — This  is  the  name  of  a  new  and  very  jjromising  mining  sec- 
tion, which  is  situated  on  the  western  slope  of  White  Pine  Mountain,  a  lit- 
tle south  of  west  from  Shermantown,  at  a  distance,  by  a  rough  trail  directly 
over  the  mountain,  of  three  miles  and  a  half.  It  is  easy  of  access,  how- 
ever, by  following  the  road  around  the  southern  point  of  the  mountain, 
which  increases  the  distance  to  about  ten  miles  from  Shermantown. 
There  are  12  mines  in  the  district,  upon  which  the  most  flattering  develop- 
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ments  have  been  made  near  the  surface,  namely,  the  Little  Amador,  Cutter, 
Black  Diamond,  Nosano,  Sliiloh,  Kern,  Locomotive,  Atchison  &  Davis, 
Margaret,  Caroline,  Buena  Vista,  and  another,  the  name  of  which  I  failed 
to  note.  The  Little  Amador  was  the  first  discovery  made  in  that  vicin- 
ity, and  was  located  May  5,  by  a  company  of  Swiss  miners,  comijosed 
of  Philip  Siebenthaler,  J.  Eorster,  D.  Teuscher,  Joseph  Wasescha,  P. 
lieedy,  and  J.  Ott.  There  are  1,!2U0  feet  in  the  claim,  and  for  about  700 
feet  the  ledge  can  readily  be  traced.  The  ledge  at  the  bottom  of  the 
shaft  is  some  10  feet  in  width.  A  rich  stratum  of  pure  chloride  follows 
down  the  entire  distance  from  the  surface,  increasing  from  six  inches  to 
two  feet  in  thickness.  About  40  tons  of  excellent  ore  are  piled  on  the 
dump,  which  were  obtained  in  sinking  the  shaft,  and  without  drifting. 
The  tirst  southern  extension  on  the  same  ledge  is  the  Cutter.  This,  as 
in  the  case  of  the  original  location,  bears  unmistakable  evidence  of  per- 
manence. The  ledges  show  chlorides,  but  in  none  of  the  claims  of  the 
new  section  is  base  metal  to  be  found.  Being  on  the  White  Pine  Moun- 
tain, this  may  appear  strange,  but  it  is  nevertheless  true.  An  average 
of  18  assays  from  this  mine  gave  $1,730,  while  others  have  been  ob- 
tained yielding  a  return  as  high  as  $3,000  per  ton.  Further  south,  on 
the  same  ledge,  is  the  Nosauo,  with  a  shaft  down  15  feet,  and  carrj'ing 
well-defined  walls  and  first-class  ore.  The  Black  Diamond,  Shiloh,  Atchi- 
son &  Davis,  and  other  claims  to  the  southward,  also  show  well  for  the 
amount  of  work  performed.  About  2,000  feet  north  of  the  Little  Ama- 
dor is  situated  the  Buena  Vista,  also  showing  a  splendid  ledge  of  fine 
mineral.  The  mineral  belt  of  the  new  district  appears  to  be  about  one- 
fourth  of  a  mile  in  width  by  two  to  three  miles  in  length. 

OTHER    MINES    ON    TREASURE    HILL    AND    IN    OTHER    PARTS    OF    THE 

DISTRICT. 

Charles  and  Theresa. — Chloride  Flat,  1,000  feet.  Bich  strike  March  15, 
1869.  Shaft  20  feet  deep  at  that  time.  Incline  west,  40  feet.  Vein  at 
lowest  working  said  to  be  three  feet  wide,  dipping  west  30°.  Some  rock 
found  assaying  $10,000. 

St.  Lawrence. — Near  the  cliff  mine  adjoining  Hamilton.  Located  Feb- 
ruary 1,  1809.  Antimonial  sulphurets  with  ruby  silver,  furnishing  rare 
and  beautiful  specimens. 

Cliff. — Near  Hamilton, 

Alexandrine. — East  side  Treasure  Hill,  near  the  Pocotillo. 

Norfolk. — Sixteen  hundred  feet.  In  Base  Metal  Range.  Galena  ore. 
Assays  $400  to  $1,000.  Some  smelted  at  Swansea,  White  Pine,  gave  $430 
silver  and  large  amount  of  lead.  Vein,  16  feet  wide.  Crops  400  feet. 
Numerous  shafts  sunk  on  the  croppings. 

Golero. — A  few  hundred  feet  northeast  of  Eberhardt,  and  claimed  to  be 
the  eastern  extension  of  that  famous  vein.  Up  to  March  20  not  much 
mineral  had  been  found. 

Lookout  No.  2.— Located  July,  1868,  about  1,800  feet  north  of  the  Po- 
gonip  ground ;  claimed  by  the  Sej^mour  Company,  (Bank  of  California.) 

Silverado. — Located  February  25,  1869.  1,000  feet.  Is  on  the  east 
side  Treasure  Hill,  near  the  summit,  in  a  sag  east  of  Aurora  South. 
No  ore  and  little  work. 

Cheshire. — Eight  hundred  feet  in  claim.  300  feet  below  the  California, 
on  south  side  of  Treasure  Hill.  Cut,  10  feet  deep,  20  feet  long.  Owners, 
Bobert  Cheshire,  E.  Mattice,  C.  Dupee,  and  others. 

Idaho. — Located  June,  1868.    Eight  hundred  feet.    Owners,  C.  O.  Eich- 
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ardson,  and  others.  On  Bromide  Flat,  about  250  feet  north  of  Emi^ire. 
March  25,  shaft,  8  feet,  and  drifting:  east. 

Carl  and  Prussian. — On  the  point  west  of  Eberhardt,  and  near  the  road 
leading  to  Silver  Springs.  Contains  copper  and  lead.  Very  heavy  ore. 
Assaying  $150  in  silver. 

Gassaday. — Mohawk  Canon,  Base  Metal  range.  Galena  and  chloride. 
$95  to  $238  75,  silver.     Three  feet  wide.     Traced  300  feet. 

Atujel. — West  base  Treasure  Hill,  south  end,  near  Shermantown  ana 
Hamilton  road.     Twelve  feet  wide. 

Murray. — Saw-mill  Caiion.  West  slope  White  Pine  Mountain.  Four 
feet  wide.     Fine-looking  quartz. 

Liberty. — Main  street.  Treasure  City. 

Anita. — One  and  a  half  mile  from  Hamilton,  on  Shermantown  road, 
300  feet  from  west  side.  Base  metal  and  chloride.  Assays  $200  to 
$2,000.  Supposed  to  be  continuation  of  the  Phoenix.  At  10  feet  deep 
is  4  feet  wide.     April  14,  30  tons  of  ore  were  on  the  dump. 

Little  Monitor. — South  side  Treasure  Hill,  near  California,  and  on 
that  belt.    Twenty  feet  wide. 

Silver  Star. — Near  the  Virginia.     East  of  Hamilton.     Incorporated. 

Happy  Jacl: — East  slope  Treasure  Hill.  Two  hundred  feet  from  sum- 
mit. Five  feet  wide.  March  27,  incline  down  12  feet.  Assays  from 
$136  to  $900. 

Schoharie. — One  thousand  feet.  Located  January,  18G9.  1,500  feet 
above  Mazeppa,  south  side  Treasure  Hill.  Four  feet  wide.  March  27, 
shaft,  15  feet.     Chloride  and  quartz. 

Phcenix. — On  Rice's  toll-road,  quarter  of  a  mile  from  Hamilton.  March 
27,  was  taking  out  several  tons  of  ore  daily.  Assays  from  $200  to  $500. 
Claimed  to  be  an  extension  of  the  Virginia.  Shaft,  40  feet,  April  25, 
1869. 

Katie. — Near  the  toll-house,  between  Treasure  and  Shermantown. 
Four  feet  wide.     Some  specimens  assay  as  high  as  $1,300. 

Featherstone. — Near  the  Phoenix,  and  close  to  Hamilton.  Made  con- 
siderable stir  in  the  early  spring.     Has  been  quiet  iatel3\ 

BlacJi  Eagle. — In  Spring  Mountains,  seven  miles  north  of  Hamilton. 
Contains  some  gold.  Pay  streak  2  feet  wide.  Vein,  30  feet.  Wood  and 
water  abundant  in  immediate  vicinity. 

Btifalo  City. — One  thousand  feet  north  of  American  Hotel,  Treasure 
City."    April  10,  shaft,  10  feet. 

Standing  Stone. — Eberhardt  City.  Aj)ril  2,  good  ore  taken  out,  assay- 
ing from  $300  to  $500. 

Lady  Washington  No.  3. — Eberhardt  City,  base  of  southern  slope 
Treasure  Hill.    April  2,  good  chloride  found. 

Biggs. — Half  a  mile  from  Hamilton ;  April  9,  good  ore  found. 

Willimantic. — Foot  of  Chloride  Flat.    Incorporated. 

California  State  Tunnel. — Starts  1,000  feet  south  of  the  Eberhardt. 
Intended  to  run  through  West  Eberhardt  at  a  depth  of  400  feet  from 
the  surface  of  that  mine. 

Snoio  Drop. — Chloride  Flat,  near  the  road ;  claimed  to  be  one  of  the 
oldest  locations  and  threatens  to  disturb  many  now  sleeping  soundly  on 
their  titles.  Yielded  some  very  rich  ore  in  early  days.  Not  worked 
now. 

East  Eberhardt. — Another  location  claiming  to  be  on  the  east  exten- 
sion of  the  Eberhardt.  Owned  by  a  French  house  in  San  Francisco, 
Pascal,  Dubedat  &  Co.  Charles  DeLong,  United  States  minister  to 
Japan,  has  another  location  on  the  same  ground. 
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Silver  Comet  Mining,  Milling  and  Tunnel  Company. — Located  near  the 
Virj^inia  mine,  northwest  base  of  Treasure  Hill.     Incorporated. 

Salt  Point  Silver  Mining  Compamj. — West  base  Treasure  Hill,  600  feet 
above  the  road  to  Sheriuantown.     Incorporated. 

La  Monte. — Two  hundred  and  fifty  feet  north  of  the  Eberhardt.  Na- 
tive gold  is  said  to  have  been  found  April  1. 

Sotoyome. — Twelve  hundred  feet ;  located  February  24,  18G9,  on  the 
east  side  of  White  Pine  Mountain,  on  the  town  site  of  Babylon,  byEogers 
and  others. 

Sea  Shell — Four  hundred  feet  south  of  Sotoyome;  located  February 
24,.  18Gt),  by  Z.  Lyford  and  others. 

Bounding  Billow. — East  of  Main  street,  Treasure  City;  south  of  Hid- 
den Treasure,  located  March  25,  1809,  by  Z.  Lyford. 

Iceberg. — An  old  and  important  location  on  Main  street.  Treasure 
City,  now  included  in  Aurora.     Consolidated. 

Gorilla. — West  side  of  JSIain  street,  nearly  opi^osite  Iceberg. 

Storm  Cloud. — Chloride  Flat,  west  side  of  Main  street  near  the  street. 
Rich  ore.     Litigation  ahead. 

Oak  Hill.— Ch]oiide  Flat,  near  Main  street,  COO  feet ;  April  4,  down  30 
feet. 

Berhy. — Chloride  Flat,  near  Main  street,  800  feet.  Very  rich  ore. 
Bought  by  Consolidated  Chloride  Flat  Company. 

]:sew  Eldorado. — West  of  but  near  Main  street,  Treasure  City ;  located 
July,  1808;  1,000  feet. 

Hyde. — One  mile  west  of  Hamilton ;  2,000  feet. 

Saco. — Sixteen  hundred  feet  southwest  of  Hamilton,  between  Phoenix 
and  Hyde. 

Boh  Allen. — Two  and  a  half  miles  below  Hamilton  stage  road  to  Elko  ; 
1,400  feet. 

Gregory. — Pogouip  Flat,  on  the  side  hill  below,  facing  west ;  1,200 
feet. 

Silver  Circle. — Fourteen  hundred  feet,  one-quarter  mile  southeast  of 
Eberhardt. 

Letitia  and  Poole. — ISTear  Blair  and  Banner  State.    Incorporated. 

Long-lool-ed-for  Carson. — Two  and  a  half  miles  north  of  Hamilton; 
contains  a  remarkable  cave. 

Croesus. — IS  ear  Hidden  Treasure.  Worked  ore  about  April  G,  at  the 
White  Pine  mill,  in  Hamilton,  which  gave  $257  per  ton. 

Steirart. — (See  Mahogany  in  first  list.) 

Bucldand. — Near  Keystone  and  Eberhardt,  Treasure  Hill. 

O'Keefe. — On  Blue  Hill,  west  of  Hamilton,  near  Phoenix ;  April  4, 
shaft  8  feet  deep,  with  a  good  pile  of  ore  on  the  dump. 

Oriole. — Near  O'Keefe. 

Foy  (f;  Haggerty. — Three-quarters  of  a  mile  northeast  of  Hamilton. 
Ledge  stripped  100  feet;  at  one  place  3  feet  wide.  Assay  $444  52, 
$580,  82,250. 

Saginaw. — Six  hundred  feet  south  of  Hidden  Treasure. 

Orphan  Boy. — Near  Mazei^pa  ;  legal  difficulties.  Work  stopped  April 
7,  18G9. 

Black  Cloud. — Southern  slope  of  Treasure  Hill,  a  little  south  of  the 
Eberhardt.  Had  good  ore  April  7  ;  in  several  shafts  from  5  to  18  feet 
deej).  North  wall  stands  nearly  vertical ;  south  wall  not  found  at  that 
date ;  15  or  20  tons  of  ore  had  been  taken  from  the  principal  opening, 
which  was  about  15  feet  deep.  Assays  $200  to  $1,500.  Located  Janu- 
ary 19,  18G9. 
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Monster. — South  side  Treasure  Hill,  a  little  above  Eberbardt  City,  at 
the  town  of  Menken. 

Bromide  Tunnel  Company. — On  Bromide  Flat.     Incorporated. 

Mayflower  Mining  Company. — On  the  road  from  Hamilton  to  Treasure 
City,  nearest  to  Hamilton. 

Kohler  Mining  Company. — April  8,  was  erecting  a  mill  at  Pleasant  Val- 
ley 1^  mile  south  of  Sherman  town. 

Umatilla. — Lower  end  of  Bromide  Flat.     Fine  ore. 

Ocha  Vera. — In  a  caiiou  southeast  of  Hamilton,  near  the  town.  Lo- 
cated April  8,  1809 ;  crops  GOO  feet,  7J  feet  wide.  Assays  $1,300,  and 
contains  some  copper. 

Peninsula. — Six  hundred  feet  east  of  south  of  Hidden  Treasure  on 
Treasure  Hill ;  near  a  ridge  of  rocks  overlooking  the  caiion  east. 

Hidden  Treasure  No.  2. — Located  March,  1808  5  in  the  rear  of  Pacific 
Union  Express  ofdce. 

Shamrock  No.  3. — About  200  yards  below  Arcade  on  Silver  Glance, 
about  one  mile  east  of  Eberbardt ;  1,000  feet  in  the  claim.  Located  by 
Dunn  &  Leonard,  January  28,  1809. 

Illinois  iVo.  JO. — Sixteen  hundred  feet.  Is  about  800  feet  from  Buffalo 
City  mine,  about  1,000  feet  west  of  Union  street,  at  the  base  of  the  west 
slope  of  Treasure  Hill. 

Leonard. — Across  the  canon  directly  west  from  the  Illinois  in  Base 
Metal  range  about  2,000  feet  from  Illinois.     Eight  hundred  feet  in  claim. 

Umatilla. — Twelve  hundred  feet.  Lies  north  of  Mazeppa  half  a  mile, 
on  south  slope  of  Treasure  Hill.  Croppings  light.  Country  rock,  lime- 
stone and  spar.     (Jourse  nearly  north  and  south. 

Mutual. — Bromide  Flat.     West  of  Hallock  and  Meyers's  store. 

Limestone. — Considerably  below  the  Mutual  on  the  road. 

Cucl'oo. — Near  Swansea  on  the  road  from  Hamilton  to  Sherman. 
Shows  some  very  good  ore  with  galena. 

Zaphna. — M.  J.  Henlay,  Elias,  and  others,  owners.  About  one- 
eighth  of  a  mile  below  Swansea,  on  the  left  of  the  road,  thence  to  Sher- 
man in  a  canon  leading  down  to  the  road,  about  200  yards  up  that 
caiiou,  on  the  right.  Very  promising  ledge.  Price  demanded  May  18, 
18G9,  $10,000. 

Belisarius. — On  top  of  hill,  half  a  mile  northeast  of  Shermantown. 

Bunker  Hill. — Forty  feet  east  of  Belisarius.     Does  not  show  much. 

Some  Pumpkins. — Near  Belisarius,  and  within  sight  of  Shermantown. 
Course  distinctly  marked  east  and  west.  Dips  north  70°.  Two  to  five 
feet  wide.  Looked  well  May  18,  1809.  Shows  fine  mineral  advantage- 
ousl}"  situated  for  working.     Held  at  $12,000. 

Grape  Vine. — A  little  north  of  last.     Showing  favorably. 

Winning  Hand. — A  little  south  of  Grape  Vine.  A  cut  run  across  and 
along  the  vein  shows  some  ore. 

Lndustry. — North  of  last  across  a  canon. 

Spitzbergen. — East  of  Industry  about  100  feet. 

Juggernaut. — A  few  hundred  feet  west  of  Industry. 

Eva  Jane. — Up  the  canon  some  distance,  east  of  Industry  and  north  of 
Clara  Jones.     Shows  splendid  mineral. 

Cremorne. — Chester  Company,  a  few  hundred  yards  west  of  the  toll- 
house, on  the  road  from  Hamilton  to  Shermantown ;  in  the  Base  Metal 
range.  Gangue,  spar  and  quartz ;  ore,  chloride  and  horn-silver,  small 
amount  of  lead.  Through  the  body  of  the  vein  matter,  the  width  of 
which  has  not  been  ascertained,  there  is  a  streak  of  rich  ore  two  feet 
wide,  which  assays  $250  to  $1,100.  Fissure  nearly  vertical.  Strike 
east  and  west  shows  several  hundred  feet  on  the  siu-face. 
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Arco  Iris. — Not  far  from  Cremome.  Ores,  chlorides  and  sulptiurets  of 
silver.  Heavy  body  of  spar  for  hanging  Avail,  stringers  of  which  perme- 
ate the  lode  in  every  direction.  Assays  $500;  $800  for  the  better  class ; 
great  quantities  from  $100  to  $200. 

Diana. — North  of  Arco  Iris,  which  it  greatly  resembles.  Vein  12  feet 
wide.    Crops  GOO  feet.    $250  to  $700. 

Bright. — One  thousand  feet.  Located  October  28,  1868.  Owned  by 
A.  D.  McCulloch  and  others.  Situated  a  quarter  of  a  mile  east  of  Eb- 
erhardt,  below  the  line  of  Eberhardt.  15  feet  wide.  About  $000  worth 
of  work  done  in  open  cut. 

Burns. — Chloride  Flat.    Ore  at  30  feet  depth. 

Mountain  Boy  and  Silver  Queen. — On  "  Take-a-nip  Flat."  Sixteen  hun- 
dred feet.  Two  parallel  ledges.  Shaft  between  them,  40  feet  deep. 
Yields  good  ore. 

Trench. — Located  March  29,  1869,  by  Captain  Layne,  of  the  Hidden 
Treasure.    In  Base  Metal  range,  6  feet  wide. 

Latest  Discovery. — Near  the  Trench,  above  noted. 

Westford. — On  Blue  Hill,  directly  northeast  of  Hamilton.  Twelve 
hundred  feet  in  extent.    Good  ore ;  assays  $125  to  $1,000. 

Bowers. — About  400  yards  from  the  Westford  on  the  western  slope  of 
the  hill.  Located  April,  1869.  Ten  feet  wide.  Estimated  to  go  $200 
per  ton. 

Idlewild. — A  few  hundred  feet  below  the  Bowers.  Located  April, 
1869.  Ore  resembles  that  of  Chloride  Flat.  Veins  easily  traced  2,000 
feet,  with  an  apparent  width  of  30  feet. 

Three  Kings. — In  the  bend  of  the  Sheehan  toll-road,  northern  slope  of 
Treasure  Hill. 

Alturas. — Surrendered  its  title  to  the  Post-hole  latter  part  of  June. 

Borealis. — Main  street,  above  Stony  Point,  Treasure  City.  "* 

Hamilton  Tunnel  and  Hydraulic  Mining  Company. — Organized  for 
mining  and  milling  purposes.  Has  a  location  of  a  quarter  section  of 
land,  about  one  mile  east  of  Hamilton,  with  a  spring  on  it.  The  inten- 
tion of  the  company  is  declared  to  be  to  run  a  tunnel  from  the  west  base 
of  Treasure  Hill  to  a  point  directly  under  the  summit,  3,400  feet  from 
their  starting  point. 

Dawson. — South  of  Hamiltown,  near  Eice's  toll-road. 

El  Dorado. — On  a  hill  of  the  same  name,  at  the  north  end  of  Treasure 
City.  Located  May,  1869,  by  John  A.  Steele.  A  considerable  quantity 
of  ore  has  been  extracted. 

Cadiz. — Base  Metal  range,  two  miles  west  of  Shermantown,  5  feet  wide. 
Carbonate  of  lead  and  some  silver;  assayed  $78  54  silver  and  65  per 
cent.  lead. 

Michael  OWashy. — Pocotillo  Flat.  Shaft,  34  feet ;  ledge,  3  feet  wide ; 
smooth  walls ;  vein  matter,  spar  and  quartz. 

MohaicJc  No  10. — Four  miles  northwest  of  Hamilton.  H.  C.  Jackson 
discoverer.  Selected  specimens  assay  $700  to  $3,411  37,  by  roasting 
specimens  coated  with  silver. 

Inland  Empire. — Extension  of  Mohawk  No.  10.  Located  by  Pat.  Hol- 
land.   Assays,  $723  60. 

Elian  Cave  and  ^iiyiing  Company. — Two  miles  west  of  Hamilton. 

Elms. — First  extension  south  of  Anita  Cutter,  six  miles  west  of  Sher- 
mantown, at  the  foot  of  White  Pine  range,  6  feet  wide.  Assays  from 
$31  42  to  $4,583  24. 

Little  Phil.  Sheridan. — A  few  hundred  feet  south  of  Pocotillo.  Some 
good  ore  on  the  dump  June  16,  1869. 
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Orient. — South  side  Treasure  Hill,  between  Eberliardt  and  Mazeppa. 
Good  ore  at  12  feet  depth. 

Boxwood  Tunnel  ComiMmj. — East  side  Treasure  Hill,  1,400  feet  below 
Pocotillo. 

Richmond, — A  location  on  the  southeast  corner  of  the  Eberhardt,  that 
is,  the  jury  said  it  was  on  the  Eberhardt,  but  the  owners  still  hope  to 
show  that  it  is  not. 

Kentucky  Home  No.  3. — One  mile  south  of  Hamilton  in  Base  Metal 
ran«fe.     Assays  $570.     100  tons  on  iha  dump  in  the  spring. 

Wallace. — Three  quarters  of  a  mile  east  of  Eberhardt.  Owned  by  a 
company  composed  exclusively  of  printers.  They  own  also  the  Nonpa- 
reil and  Turrel. 

Greenwood. — At  the  head  of  old  Hendrie  Mill  cahon,  on  the  west  side 
of  Base  Metal  range.     Five  feet  wide. 

Miner's  JDcllght. — Near  Greenwood. 

Enterprise. — Near  Greenwood. 

WJdteman  and  Loneman. — Just  over,  the  peak  from  Aurora  Consoli- 
dated, Treasure  Hill.     Juno  29,  shaft,  78  feet. 

Armadillo. — Incorporated.  Capital  stock  $2,400,000.  Running  for 
blind  ledges  in  Treasure  Hill. 

Todd. — Near  the  trail  from  Treasure  City  to  Shermantown.  Located 
March  1,  1869.    Assays,  $414  40. 

Depot. — Another  location  on  the  Todd. 

Locomotive. — Also  on  the  Todd.  It  is  thought  the  Locomotive  will 
run  into  the  Depot  if  the  company  keep  up  steam  long  enough. 

Whellvor.—^Qvt\\  side  of  Bromide  Flat.     Shaft,  50  feet,  June  30. 

Virginia  Tunnel  Company. — Pogonip  flat.     Kanningfor  blind  ledges. 

Nettie  Lamar. — On  the  ridge  leading  southeast  from  the  Eberhardt. 
Is  on  the  brow  of  the  cliff  below  the  Poor  Man. 

List  of  White  Pine  incorporations,  foimied  mostly  in  San  Francisco. 


ISTamo. 


Aurora  Consolidated 

Appletou  Milling,  Mining  and  Tunnol  Company 

Ascendant 

Accidental 

Astor 

Argyle  Tunnel  and  Mining 

Albemarle 

Alexander 

Alhambra 

Angostura 

Armadilla 

Belcher 

Bismarck 

Brodt 

Banner  State 

Bowden 

Bromide  Tunnel 

Blue  Rose 

Badger 

Bromide  Flat 

Black  Hawk 

Benle  Street 

Benjamin  Franklin 

Black  Diamond 

Blue  Eagle 

Bucklin 

California  White  Pine 

Consolidated  Chloride  Flat 

Chloride  Flat  and  Aurora  Tunnel 

Continental 

Cayuga  Chief 

California , 

Chloride  Mountain  and  Tunnel 

Cinderella  Gold  and  Silver 

Chloride  Plat  Lode  and  Tunnel .' 


Incorpor- 
ated. 

Shares. 

Capital. 

Dec.   11 

16, 000 

|1,  600,  000 

Feb.    18 

40,  000 

4,  000,  000 

Feb.   19 

13,  000 

1,  300,  000 

Mar.     6 

4,000 

400,  000 

Mar.     9 

10,  000 

1,  000,  000 

Mar.  15 

14,  400 

1,440,000 

Mar.  21 

12,  OSO 

1,  200,  000 

Mar.  23 

20,  000 

1,  000,  000 

Mar    23 

12,  000 

1,  200,  000 

April  18 

10,  000 

1,  000,  000 

April  23 
Dec.     2 

2,  4iJ0,  000 

10,  000 

1,  000,  000 

Jan.    19 

2,000 

200,  000 

Jan.    29 

10,  000 

500,  000 

Feb.    18 

10,  000 

1,  000,  000 

Feb.    2G 

10,  000* 

1,  000,  000 

Feb.    27 

30, 000 

3,  COO,  000 

Feb.   27 

10,  000 

800,  000 

Feb.    27 

5,000 

1,000,000 

Mar.     2 

50,  000 

5, 000,  000 

Mar.     3 

5,000 

500,  000 

Mar.     3 

5,000 

1,  500,  000 

Mar.     5 

12,  000 

1, 200, 000 

Mar.     C 

4,000 

400, 000 

Mar.  Ifi 

6,000 

COO,  000 

Mar.  31 

1,  400,  000 

Dec.    17 

15,  000 

1,  500,  000 

Dec.   23 

50,  000 

5,  000,  000 

Dec.   2C 

10,  000 

1,  000,  000 

Dec.   26 

10,  000 

5,  000,  000 

Jan.    27 

12,  000 

1,  200,  000 

Jan.    29 

15,  000 

1,  500, 000 

Feb.     1 

5,000 

500,  000 

Feb.     8 

4,800 

480,  000 

Feb.    17 

10,  000 

1,  000,  000 
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Name. 


Crown  Lode  ana  Tunnel 

Cliff  Lode  and  Tunnel 

Cortez 

Capital 

Chloride  Kange  Consolidated  and  Tunnel. 

Chicago  Miniup 

Carringtnn 

Charles  Sumner 

Consolidated  Eberhardt 

Chloride  Flat 

Chester  Company 

Douglass 

Diamond  Silver 

Dolomite  Consolidated 

Dinero 

Dundee 

Daniel  Webster 

Day  Star 

Dave  Williamson  Tunnel  and  Mining 

Dora  and  Chauucey  Consolidated 

Eclipse  Chloride  ITlat 

Eastern  Slope  Tunnel  and  Mining 

Etna 

Edith 

Eglestou  &  Brown 

Eberhardt  Mill  and  Mining  

Estello  ISO.  2 

Eureka 

Empire 

Europe 

Eastern  Enterprise 

Evening  Star 

Enoch  Ardou 

Emanuel 

Five-Forty 

Featherstome 

Florence  Mining  and  Tunnel 

French 

Grand  Trunk  Tunnel 

George  Washington 

Green  Mountain ■ 

Georgia 

Germania  Consolidated 

Grant  Invincible 

Great  Republic 

Golconda    

Great  Union  Mining  and  Tunnel 

Hidden  Treasure  Consolidated 

Hornet • 

Hearst  Mining 

Holcombe 

Ida 


Ion 

Independence  Consolidated 

Imperial  

Kewanee 

Knox  Tunnel  and  Mining 

Letitia  and  Poole  Consolidated. 

Little  River 

Louisiana 

La  BeUe 

Lucky  Ledge . , 

Latowana 

Lexington  Mill  and  Mining 

Larcombe 

Lee 


Ludlow 

Marlborough 

Madden 

Monte  Christo 

Maid  of  Saragossa 

Monroe 

Metropolitan  Milling  and  Mining. 

Miantouomah 

Magenta 

Marion 

Mammoth 

Main  Street 

May  Wentworth 

Mount  Moriah 

Mazeppa 

Mocking  Bird 


Incorpor- 
ated, 


Feb.  18 
Feb.  22 
Mar.  2 
Mar.  5 
Mar.  8 
Mar.  14 
Mar.  1(J 
Dec.  1 
April  2G 
April  29 
Jan.  11 
Jan.  15 
Jan.  21 
Feb.  10 
Feb.  18 
Feb.  24 
Mar.  4 
Mar.  22 
Mar.  9 
Feb.  3 
Feb.  7 
Feb.  18 
Feb.  18 
Mar.  5 
Mar.  6 
Mar.  2.3 
Mar.  25 
Mar.  14 
Mar.  30 
April  9 
April  10 
April  10 
April  18 
Feb.  25 
Jan.  2G 
Mar.  24 
Mar.  30 


April  23 
April  18 
Mar.  3 
Mar.  18 
Mar.  21 
Mar.  25 
Jan.  25 
Mar.  11 
Mar.  21 
Mar.  26 
Mar.  8 
Jan.  25 
Jan.  28 
Feb.  13 
Mar.  18 
Mar.  25 
Feb.  IC 
Feb.  2 
Fob.  17 
Feb.  27 
Feb.  27 
Mar.  24 
:Mar.  18 
Mar.  18 
Jan.   29 


April  9 
April  18 


AprU  10 
Dec.  4 
Dec.  31 
Jau.  11 
Jail.  17 
Feb.  5 
Feb.  8 
Feb.  11 
Feb.  IG 
Mar.  3 
Mar.  18 
Mar.  21 
Mar.  9 
Mar.     5 


Shares. 


10,  000 

10,000 

24,  000 
6,000 

50,  000 
20,  000 
12,  000 
6,  000 
10,  000 

25,  000 


3,200 
14,  000 
5,000 

7,  500 
10,  000 
12,  000 
16,  000 

8,  000 
12,  000 
50,  000 
10,  000 
10,  000 
10,  000 
10,  000 

120,  000 
12,  000 
10,  000 
8,000 
20,  000 
10,  000 
18,  000 
10,  000 
10,  000 
12,  000 
14,  OCO 
10,  000 
14,000 


14,  000 

14,  400 

20,  000 

8,000 

10,  000 

8,000 

60,  000 

12, 000 

10,  000 

30,  000 

8,000 

3,  200 

14,  000 

20,  000 

10,  000 

8,000 

4,000 

14,  000 

5,  000 
20,  000 
25,  000 
20,  000 

19,  200 
16,  000 

1,400 
10,  000 
12,  000 
10,  000 
40,  000 
14,  (00 

20,  000 
10,  000 
10,  000 

4,800 
14,  000 
10,  400 
36,  000 

5,o.;o 

10,  000 

6,  000 
8,000 

14,  000 


Capit.al. 


$1,000,000 

1,  000,  000 

2,  400,  000 
GOO,  000 

5,  000,  000 
2,  000,  000 

1,  200,  000 
GOO,  000 

10,  000,  000 

2,  500,  000 
1,  800,  000 

32,  COO 

1,  400,  000 

500,  000 

7.)0,  000 

1,  000,  000 

1,200,000 

1,  GOO,  000 

800,  000 

1,  200,  000 

5,  000,  000 

1,  OOC),  000 

1.000,000 

1,  000,  000 

1,000,000 

12,  000,  000 

1,  200,  000 

1,  000,  000 
800,  000 

2,  000,  000 
1,  000,  000 
1,  800,  000 
1,  000,  000 
1, 000,  000 
1,  200,  000 
1,  400,  000 
1,  000,  000 
1,  400,  000 

5,  000,  000 
100,  000 

1,  400,  000 
1,440,000 
1,  000,  000 

800,  000 
1,  000,  000 

600,  000 

6,  000,  000 
1,  200,  000 
1,  000,  000 

3,  COO,  000 
800,  000 
320,  000 

1,  400,  000 

2,  000.  000 
1,  000,  000 

400,  000 

400,  000 

1,400,000 

1,  5C0,  000 

2,  000,  000 
500,  000 

1,  000,  000 
1,  920,  000 
1,  GOO,  000 
280,  000 
1,000,000 
1,  200,  000 

1,  000,  000 

4,  000,  000 
1,400,000 

2,  000,  000 
1, 000,  000 
1,  000,  000 

480,  000 
1,  400,  000 
1,  040,  000 

3,  600,  000 
1,  500,  000 
1,000,000 

300,  000 

800,  000 

1,  400, 000 
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Noonday  

New  Era  Gold  and  Silver 

North  Star 

Nantucket 

North  America -  -  - 

Original  Hidden  Treasure 

Omega 

Obispo 

Original  Champion  Mining  and  Tunnel  . . . 

Oakland  North 

Opal  Silver 

Pocotillo 

Peck 

Palmer 

PhU.  Sheridan 

Pogonip  Flat  Consolidated 

Pennsylvania  Tunnel  and  Mining 

Pacific  Consolidated 

Phoenix 

Pioche  Shaft 

Pick  and  Shovel 

Pamlico 

Philadelphia  Brewery 

Pilot 

Pride  of  the  "West 

Pomeroy  and  Dixon 

Reichart  and  Silver  Gate . . . 

Kaven  

Ked  Jacket 

Eathbun 

Russia 

Scott 

South  Virginia 

San  Francisco  and  White  Pino 

Silver  Cord 

Sau  Francisco  and  Treasure  City 

South  Aurora 

Silver  Terrace 

Salt  Point 

Silver  Comet  Milling,  Mining,  and  Tunnel. 

Stuart  Street 

Silver  Moon 

Summit 

Silver  Eaglo 

Silver  Star  Consolidated 

Snow  Flake 

Soutli  Eberhardt  Tunnel  and  Mining 

Silver  Wave 

Silver  Key  Boring  and  Mining 

Somerville  Silver  Ledge 

Silver  Crown 

Silver  Star 

Silver  Mint 

Troy  Ledge 

Teese 

Treasure  Trove  Consolidated 

Titicaca 

Tabasaca 

Treasure  Hill  Consolidated 

Treasure  Hill  Tunnel 

The  Brothers 

Tidal  Wave 

Treasui'e  Box 

Treasure  Peak  Consolidated 

Tevis 

Thomas  Tobin 

Virginia 

Virginia  No.  2 

Victoria 

"West  California 

"Wyoming 

"White  Pino  Smelting 

"White  Pino  Mutual  Milling 

Wells 

Willimantic 

White  Pine  Associates 

Washington 

West  Eberhardt  Tunnel  and  Mining 


Total  of  nominal  capital. 


Incorpor- 
ated. 


Jan. 

Mar. 

Mar. 

Mar. 

Mar. 

Fob. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Dec. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Ax)ril 

Mar. 

Feb. 

Mar. 

Mar. 

Mar. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

April 

April 

Dec. 

Jan. 

April 

Mar. 

April 

Jan. 

Jan. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 


Shares. 


Capital. 


S2,  000, 
1,000 
1,  000 
1,  200, 
1,  200, 
1,  COO, 
800, 
720, 
1,  500, 

6oo; 

1,  000, 

800, 

100, 

400, 

1,  000 

1,  200, 

1,  000 

2,  ooo: 

800: 
1,  000, 
1,  600 
1,  200 

1,  800, 

2,  40O 
1,000 

500, 

400, 

800, 

1,  OOO 

1,  GOO 

4,  400, 

18, 
1,  COO 

coo, 

1,  20O 

1,  ooo! 

2,  400! 
1,  COO, 
1,  000, 
1,  600, 
1,  500 

800 
800 
800 
520, 
1,  lOO 

1,  440, 

2,  000 
600, 
140 

1,  otio: 

1,000 

5,  000 
1,  200, 

100, 
525, 

1,  200, 
750, 

5,  OCIO, 

2,  000, 
1,  500, 

1,  200 

2,  000, 
720, 
800 

1,  000 

1,600, 

800, 

1,  200 

1,  coo, 

1,  400 

50, 
1,  000, 

1,  000, 
1,000 

11 

2,  500 
1,  200, 


,000 
,000 
,  000 
,000 
,000 
,000 
,000 
,000 
I,  OOi) 
',000 
1,000 
,000 
,000 
,000 
,C00 
,000 
,000 
,000 
,000 
,000 
,000 
,000 

I,  coo 

•,000 
000 
,000 
1,000 
i,  000 
i,  000 
i,  000 
,000 
i,  000 
,000 
,000 
',000 
',000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 

,000 

,000 
,000 
,000 
,000 
,000 
,000 
1,000 
,000 
,000 
,000 
,000 

■,  coo 

,000 
,000 
,000 
,000 
,000 

,  ono 

,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


277, 5C4,  000 
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MILLS. 

Ill  tlie  moiitli  of  May,  18G9,  there  were,  riinuing  or  building,  the  fol 
lowing  mills  in  White  Pine  : 

Shcnnantown. — Eberhardt  Company,  2  mills,  10  and  8  stamps;  Metro- 
politan Company,  15  stamps;  Kohlers  &Co.,  8  stamps,  (rotary  battery;) 
Moyles,  5  stamps;  Union  Mill  Company,  15  stamps. 

Hamilton. — White  Pine  Milling  and  Mining  Company,  10  stamps; 
Treasure  Mining  Company,  5  stamps ;  Old  Big  Smoky  mill,  20  stamps ; 
Dayton  mill,  10  stamps ;  Henderson's  mill,  2  stamps ;  mill  one  and  a  half 
mile  east  of  Hamilton,  10  stamps;  Centenary  mill,  Newark,  twenty- 
eight  miles  distant,  20  stam^js. 

Total,  12  mills,  with  113  stamps,  or,  counting  the  Centenary,  13  mills, 
with  133  stamps.  These  mills  were  all  running  before  July,  and  many 
others  have  been  erected  since.  The  number  in  August  was  13  mills, 
with  135  stami^s.  To  these  were  added,  a  little  later,  the  Stanford,  (30 
stamps,)  at  Eberhardt  City,  about  two  miles  from  Treasure  Hill  and  the 
same  distance  from  Shermantown,  and  one  or  two  more,  so  that  White 
Pine  probably  possesses,  January,  1870,  an  effective  force  of  200  stamps. 

SMELTING. 

Considerable  attention  has  been  paid  to  this  system  of  reduction,  there 
being  an  immense  amount  of  ore  in  the  Base  range  which  can  be  utilized 
by  no  other  process.  Two  very  large  and  expensive  furnaces  have  been 
built,  but  up  to  July  they  were  not  in  regular  operation.  According  to 
the  News,  the  smelting  works  owned  by  Mr,  J.  J.  Bassey,  near  Swansea, 
had  just  made  a  second  run.  May  9,  1809.  on  ore  from  the  Base  Metal 
range.  Three  and  a  half  tons  were  reduced,  yielding  2,400  pounds  of 
metal,  or  about  GOO  pounds  to  the  ton — assay  value,  $227  40.  The  ledge 
from  which  this  ore  was  obtained  was  said  to  be  about  150  feet  wide. 

COAL-FIELDS   IN  WHITE  PINE. 

In  a  country  where  so  much  fuel  is  already  used,  and  likely  to  be 
necessary  for  a  long  time  to  come,  and  where  the  growth  of  timber  is  so 
limited,  as  in  White  Pine,  it  is  natural  that  much  stress  should  have 
been  laid  on  the  discovery  of  coal.  Bituminous  shales  being  a  promi- 
nent constituent  of  the  formation  east  of  Hamilton,  many  have  expected 
to  find  coal  in  this  neighborhood,  and  small  seams  of  an  inferior  lignite 
have  actually  been  found  on  the  quarter  section  owned  by  W.  G.  Sander- 
son. But  the  beds  found  so  far  will  never  be  of  the  slightest  consequence, 
as  far  as  practical  use  of  the  coal  is  concerned,  not  alone  on  account  of 
their  small  extent,  but  also  because  the  quality  of  the  fuel  is  entirely 
unsatisfactory. 

WATER. 

The  want  of  nothing  has  been  felt  so  iliuch  by  the  inhabitants  of 
Treasure  City  and  the  milling  interests  of  the  neighborhoods  as  that  of 
an  abundant  and  cheap  supply  of  water.  At  last  a  corporation — the 
White  Pine  Water  Company — took  hold  of  the  enterprise,  to  supply  not 
alone  Treasure  City,  but  also  Hamilton,  Shermantown,  Eberhardt,  and 
the  mills  erected  at  present  and  those  to  be  built  in  the  future,  with  such 
quantities  of  water  as  may  become  necessary  for  consumption  in  the  dif- 
ferent ways  that  liquid  is  used  in  a  mining  region. 

The  company  was  organized  in  San  Francisco  with  a  capital  of 
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$1,000,000,  divided  into  shares  of  $1,000  each.  The  corporate  dui-ation 
of  the  organization  was  limited  to  fifty  years.  Colonel  A.  W.  Yon 
Schmidt,  A.  P.  Stanford,  W.  C.  Ealstou,  Alviuza  Hayward,  and  other 
equally  wealthy  and  substantial  residents  of  the  Bay  City,  were  among 
the  trustees  of  the  company.  Colonel  A.  W.  Von  Schmidt  was  the  en- 
gineer and  projector  of  the  enterprise. 

The  water  of  Illapah  (Clear  Water)  Creek,  a  stream  which  hasits  origin 
in  a  large  spring  about  three  miles  from  Hamilton,  on  the  other  side  of 
the  Momomoke  Mountain,  was  selected  to  furnish  the  contemplated  sup- 
ply. The  spring  discharges  about  300  miners'  inches  of  water.  It  flows 
north  for  about  10  miles  and  disappears  at  that  point  under  a  mountain. 
The  water  has  been  caught  in  a  reservoir  a  few  rods  below  the  spring. 
Here  the  first  engine  of  150  horse-power  is  located,  which  raises  the 
water  438  feet  up  the  side  of  the  mountain  into  a  reservoir,  from  which 
it  is  forced  a  second  438  feet  up  to  the  mouth  of  the  tunnel,  whicb,  60 
feet  below  the  crest  of  the  mountains,  bas  been  driven  by  the  company 
through  to  the  Hamilton  side.  At  the  mouth  of  this  tunnel  is  a  large 
reservoir,  containing  220,000  gallons  of  Vv^ater,  which  is  to  be  used  for 
unusual  contingencies.  Twelve-inch  water  pipes  are  laid  throughout  up 
to  this  point.  From  here  part  of  the  water  is  conducted  to  a  reservoir 
one-half  mile  distant,  which  has  a  capacity  of  1,000,000  gallons  and  is 
situated  160  feet  above  the  corner  of  Main  and  Hamilton  streets,  so  that 
an  ample  fall  is  secured  to  supply  an}'  i^art  of  Hamilton  City.  Another 
part  of  the  water  is  conducted  through  pipes  down  the  mountain  and 
up  Treasure  Hill  into  another  reservoir  of  tlie  same  capacity  as  the  fore- 
going, to  a  point  in  the  neighborhood  of  the  original  Hidden  Treasure, 
which  is  to  supply  Treasure  City.  The  work  is  said  to  have  cost 
$500,000,  and  was  expected  to  confer  an  incalculable  benefit  on  this 
mining  region.* 

BUILDING    MATERIAL. 

Although  a  great  deal  of  timber  well  fitted  for  sawing  into  lumber 
exists  on  the  White  Pine  Mountain  range,  and  though  several  sawmills 
have  tried  their  best  to  supply  the  demand,  lumber  has  been  sold  mostly 
at  the  high  rates  of  $300  to  $350  per  thousand  feet.  The  excessive  de- 
mand during  the  excited  times  of  the  past,  and  the  difficulty  of  hauling, 
have  been  the  main  causes  of  these  exorbitant  prices,  and  it  is  confi- 
dently expected  that  lumber  for  building  xmrposes  will  be  bought  in 
ordinary  times  at  less  than  one-fourth  of  the  abo^'e  figures.  For  the 
building  of  more  substantial  structures  the  country  furnishes  an  excel- 
lent limestone  and  an  easily- worked  rock,  occurring  near  Shermantown, 
which  hardens  on  exposure  to  the  air.  Clay  for  the  manufacture  of 
brick  is  also  abundant  in  most  of  the  valleys. 

EGAN  CANON. 

The  following  interesting  description  of  the  mines  of  Egan  CaQon,  an 
old  mining  district,  was  prepared  by  Mr.  L.  F.  Emmons,  connected  with 
King's  geological  expedition.  The  district  is  in  the  northeastern  part 
of  White  Pine  County,  about  one  hundred  miles  distant  from  Treasure 
City: 

Where  tlie  overland  road  crosses  the  Egau  Mountains,  they  are  divided  into  two 
ridges,  between  which  lies  a  pretty  mountain  valley,  surrounded  by  well- wooded  hills, 
easy  of  access,  and  in  the  valley  bottom  are  good  grass  and  jjlentiful  springs. 

*  The  triumph  of  engineering  skill  in  the  construction  of  the  works  is  unquestion- 
able, but  the  receipts  of  the  company  have  not  been  sufficient  to  insure  its  prosperity; 
and  it  is  now  reported  that  the  works  have  recently  (March,  1870)  been  sold  at  auction. 
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The  water  from  this  valley  finds  an  outlet  in  a  northerly  and  easterly  direction 
through  Egan  Caiion,  at  the  head  of  which  is  situated  the  town  and  a  5-stanip  mill. 
The  western  ledge  is  composed  of  limestone,  the  eastern  of  metamorphic  rock,  princi- 
pally of  quartzite,  the  formation  having  a  north  and  south  direction  (magnetic,)  and 
dipping  to  the  westward.  At  tlio  mouth  of  Egan  Canon,  on  Steptoe  Valley,  granite- 
comes  up,  extending  on  the  nortli  along  the  lower  foot-hills,  and  on  the  south  further, 
or  rather  liiglier  up,  into  the  range.  Ahove  the  granite  are  quartzite  cliffs,  extending 
nearly  up  to  the  town,  Cthe  canon  is  about  one  and  a  half  or  two  miles  long,)  where 
the  quartzite  alternates  with  chlorite  schist.  At  the  mill,  in  the  upper  part  of  the 
town,  is  a  stratum  of  fine  roofing  slate.  In  the  lower  hill,  north  of  the  town,  about 
300  feet  above  it,  are  the  croppings  of  the  Gilligan  ledge,  which  runs  northeast  and 
southwest,  and  dips  from  60  degrees  to  70  degrees  to  the  northwest.  This  ledge 
belongs  to  the  Social  and  Steptoe  Mining  Company  of  New  York. 

This  company  was  incorporated  in  September,  1861,  formed  by  the  consolidation  of 
the  Social  Company,  owning  the  Gilligan  ledge  and  a  5-stamp  mill,  and  the  Steptoe 
Company,  owning  extensions  on  the  Gilligan  as  well  as  several  other  ledges,  and  a 
10-stamp  mill,  of  which  the  frame  is  now  standing  at  the  lower  end  of  the  caiion, 
while  the  machinery  is  stored  at  Salt  Lake  City.  From  1866  to  March,  1868,  the 
5-stamp  mill  has  been  running  on  ore  from  the  Gilligan  ledge,  with  suflicient  profit  to 
pay  general  expenses,  and  the  developing  of  the  mine. 

The  mill  has  live  stamps,  weighing  about  650  pounds  each,  which  stamj)  dry,  the 
pulverized  ore  being  carried  from  the  battery  to  the  dust-chamber,  which  is  above,  by 
a  fan -blower,  thereby  saving  much  dust;  three  Varuey  pans  and  two  settlers,  which 
give  a  capacity  of  about  five  tons  per  twenty-four  hours.  The  motive  power  is  a  small 
8-inch  cylinder,  horizontal-working  steam-engine,  which  works  the  stamps,  pans,  set- 
tlers, and  blowers,  (250  revolutions.)  It  is  also  used  to  run  a  circular  saw,  with 
which  the  companj"  saw  all  their  mining  and  building  timbers,  fir  and  yellow  pine, 
that  they  cut  in  the  neighboring  hills.  Wood,  as  fuel,  costs  at  the  mill  $3  50  per 
cord. 

The  mine  is  opened  by  three  shafts  or  inclines ;  the  principal  is  worked  by  a  horse- 
whim.  This  shaft  was  originally  sunk  in  the  ledge,  (which  dips  from  60  degrees  to  75 
degrees,)  and  consequently,  with  a  varying  inclination,  400  feet  below  the  surfixce ;  but, 
water  coming  in  at  the  bottom  in  large  quantities,  the  lower  works  were  abandoned ; 
the  300- foot  level  is  now  the  lowest  worked.  From  this  depth  up  to  within  some  40 
feet  of  the  surface  the  incline  has  been  enlarged  and  straightened,  new  timbers  put  in, 
and  a  ceiling  of  2-inch  stuff  throughout  the  greater  part  of  its  extent.  This  work  has 
been  progressing  since  the  stoppage  of  the  mill.  Near  the  surface  a  body  of  ore  has 
been  stoped  out  to  the  northeast  of  the  shaft,  which  yielded  in  the  mill  |18,000, 
averaging  $200  per  ton.  From  this  point  down  to  the  300-foot  level,  no  ore  has  been 
taken  out  except  in  sinking,  but  the  vein  is  said  to  have  maintained  the  same  charac- 
ter throughout.  On  the  300-foot  level  drifts  have  been  run  150  feet  southwest,  and 
120  feet  northeast.  In  tlie  former  the  vein  is  very  regular,  being  a  broken  quartz 
somewhat  decomposed,  colored  with  iron  oxide,  and  showing  some  sulphurets  of  silver. 
It  has  a  width  of  from  four  and  one-half  to  six  feet,  so  that  the  entire  drift  is  in  the 
vein,  the  hanging  wall  being  remarkably  clean  and  distinct,  having  a  clay  gouge  of 
decomposed  slate.  The  foot-wall  is  not  so  distinct ;  the  country  rock  seems  to  be  im- 
pregnated with  quartz  and  vein  matter  some  distance  from  the  vein.  The  vein  has  a 
small  seam  running  through  the  middle,  dividing  it  into  two  characters  or  classes  of 
ore.  The  second  or  poorer  class,  which  comes  on  the  foot-wall,  has  hitherto  been  dis- 
carded for  want  of  hoisting  power,  and  used  to  fill  up  deserted  works,  c.  g.,  the  incline 
below  the  300-foot  level  is  mostly  filled  up  with  this  ore.  Mr.  O'Dougherty,  the  super- 
intendent, assures  me  that  the  whole  vein  without  assorting  will  run  $50  per  ton  in 
the  mill;  that  the  richer  ore  often  runs  from  $100  to  $200,  and  a  black  clayey  ore 
which  occurs,  sill  richer. 

To  the  northwest  the  vein  maintains  the  same  character,  but  within  20  feet  of  the 
present  fece  it  pinches  to  two  or  three  feet,  the  quartz  becoming  whiter,  more  compact, 
and  less  rich,  resuming  its  former  character,  however,  at  the  face.  Take  it  altogether, 
this  vein  shows  a  remarkable  regularity  throughout.  At  50  feet  from  the  face  a  stope 
has  been  run  up  some  15  feet  from  the  floor  of  the  level,  nearly  to  the  face  of  the  drift, 
which  has  been  filled  in  with  second-class  ore  taken  from  this  drift.  On  the  surface, 
to  the  southwest  of  the  shaft,  the  vein  has  been  stripped  to  a  distance  of  500  feet,  pass- 
ing a  change  in  the  formation  from  quartzite  to  chlorite  schist.  It  shows  a  uniform 
width  of  quartz  of  good  appearance  throughout,  and  is  said  to  yield  very  well  in  gold 
toward  the  extremity.  Three  hundred  feet  to  the  northeast  of  the  main  shaft,  another 
shaft  has  been  sunk  in  a  sort  of  ravine  or  bend  in  the  slope  of  the  hill,  to  a  depth  of 
120  feet,  said  to  be  in  good  ore,  and  hero  about  eight  feet  wide.  The  quartz  in  the 
dump  has  a  whiter,  more  compact  appearance  than  that  taken  from  the  other  shaft. 
It  is  intended  to  extend  the  diift  on  the  300-foot  level  to  connect  with  this  shaft,  which 
will  then  be  used  as  an  air  shaft. 

Eight  hundred  feet  have  thus  been  traced  on  the  original  ledge.    The  original  loca- 
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tion  gives  the  company  1,600  feet,  and  extensions  (1,600  feet,  and  800  feet  northAvesf* 
make  their  claim  4,000  feet  long.  About  midway  between  the  two  shafts  another  lias 
been  suulc  to  the  depth  of  75  feet,  said  to  jdeld  good  ore.  From  what  I  have  seen,  and 
according  to  Mr.  Dougherty,  whom  I  have  every  reason  to  believe,  the  mine  seems  to 
be  one  of  great  promise,  having  a  very  large  body  of  ore  in  sight,  which  is  easily 
worked,  and  yields  a  fair  profit.  I  should  judge  they  must  have  some  20,000  tons  of  ore 
in  sight,  estimating  the  vein  to  be  nearly  as  uniform  above  as  in  the  300-foot  level,  say 
four  feet  thick  and  200  feet  in  length.  It  is  the  intention  of  the  company  to  erect  a 
20-stamp  wet  crushing  mill,  with  which  they  calculate  to  extract  seventy  per  cent,  of 
the  bullion,  to  treat  the  ore  for  $12,  and  have  an  average  yield  from  the  whole  vein  of 
$40  per  ton.  For  this  it  will  be  necessary  for  them  to  put  up  a  new  shaft-house,  and 
also  steam-hoisting  machinery.  The  ore  for  the  past  few  months  has  yielded  bullion 
.937  fine,  being  gold  and  silver  in  the  proportion  of  86  cents  gold  and  $1  20  silver  to 
the  ounce,  the"  ounce  being  worth  $2  08. 

Mr.  O'Dougherty  assures  me  that  the  mine  has  paid  its  way  since  the  commencement 
through  the  i^rofit  on  ore  extracted  from  the  shafts,  drifts,  and  their  few  stopes,  and 
reduced  in  their  5-stamp  mill.  Since  the  stoppage  of  their  mill  they  have  been  incur- 
ring expenses  without  any  corresponding  income  to  the  amount  of  $12,000. 

Below  the  town  two  men  are  running  a  small  arrastra  by  water-power  furnished  by 
the  stream  running  out  of  the  valley.  They  are  crushing  a  gold-bearing  quartz  from 
a  ledge  higher  up  on  the  hills  north  of  the  month  of  the  canon,  called  the  Gold  Canon 
ledge.  It  is  a  clear  white  quartz,  showing  occasional  specks  of  native  gold.  They 
crush  about  five  hundred  pounds  per  diem,  which  yields  them  at  present  at  the  rate  of 
$40  to  $50  per  ton.  They  have  sufficient  jjower  to  run  stamps  if  they  had  them.  As 
it  is,  they  break  up  the  ore  by  hand  to  the  size  of  a  filbert. 

EUREKA  DISTRICT. 

The  mines  of  Eureka  were  discovered  and  the  district  organized 
nearly  five  years  ago,  but  as  the  ores  are  largely  composed  of  base 
metals,  their  development  has  been  neglected.  The  district  is  situated 
about  forty  miles  west  of  White  Pine,  in  what  is  Ivuown  as  the  Diamond 
Range.  The  deposits  are  frequently  large,  but  occur  irregularly  in 
limestone.  They  contain  smelting  ores,  which,  for  cheap  reduction, 
ought  to  be  dressed  before  they  reach  the  furnaces. 

The  principal  deposits  are  the  Juno,  Inca,  Euby,  Summit,  Sunburst, 
Eureka,  Giant,  Grant,  Tiger,  Lily,  and  Gem,  all  of  them  situate  on 
Mineral  and  Silver  Ilills.  A  shaft  furnace  has  been  built  in  the  neigh- 
borhood of  these  mines  during  the  last  year,  by  Mr.  C.  A.  Stetefeldt, 
mining  engineer,  in  which  he  has  smelted  some  of  the  ore  taken  from 
several  of  the  above  mines.  The  principal  difficulty  encountered  was 
the  large  proportion  of  gangue  delivered  with  the  ores  at  the  furnace, 
so  that  enormous  quantities  of  flux  had  to  be  added  to  make  smelting 
possible,  and  pecuniary  embarrassments  of  the  company  prevented  even 
the  completion  of  the  works. 

The  ores  of  the  district  assay  well,  an  average  of  many,  made  of  the 
smelting  ores  by  Mr.  Stetefeldt,  yielding  as  high  as  $80  per  ton  in  sil- 
ver. Besides  its  ores  the  district  contains  an  abundance  of  wood,  water, 
and  building-stone. 

The  latest  discoveries  in  Secret  Ravine  contain  rich  ores  resembling 
those  from  White  Pine.  The  average  value  of  the  ores  of  this  new- 
district  probably  surpasses  that  of  the  ores  horn  the  base  range  at  White 
Pine. 

GRANT,  TROY,  AND  SEYMOUR  DISTRICTS. 

These  three  districts  lie  nearly  due  south  of  Hamilton,  and  about: 
eighty  miles  distant.  From  the  mountain  (White  Pine  belt)  spurs 
arranged  in  a  half-moon  or  circle  run  out  into  this  region.  Grant  lies 
on  the  north  of  the  arc,  and  Troy  on  the  south,  while  "the  Irwin  Caiion 
(Seymour  district)  makes  down  from  the  extreme  summit  of  the  moun- 
H.  Ex.  Doc.  207 12 
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tain  to  the  valley  below.    In  other  words,  it  is  tlie  central  point  between 
Grant  and  Troy. 

A  lariic  mineral  belt,  commencing  at  the  Grant  Caiion,  rnns  south, 
through  Seymour,  Troy,  and  a  long  distance  below.  The  country  rock  is 
slate  and  granite,  and  in  this  are  found  a  number  of  large  veins,  the  crop- 
pings  of  which  can  easily  be  traced  on  the  surface.  They  contain  pure 
silver  ores,  and  some  base  metal  ores.  The  Chieftain,  Mountain  Chief, 
La  Gi-ange,  Black  Warrior,  Catarina,  Eureka,  and  Black  Prince,  are  the 
principalveins  in  Seymour  ;  the  Blue  Eagle  lode  is  the  most  noted  lode 
in  Troy.  Timber  for  use  as  lumber  and  tirewood,  water,  and  grass,  are 
abundant.  Salt  in  great  quantity  occurs  in  tbe  McDonald  and  the  But- 
terfleld  salt-beds  in  the  valley  in  front  of  Seymour  district. 

KERN  DISTRICT. 

Kern  district  is  situate  about  twenty-five  miles  east  of  Egan  canon, 
on  the  eastern  slope  of  Shell  Creek  range,  and  ninety  miles  distant  from 
Hamilton.  It  is  only  ten  miles  south  of  the  Antelope  station  on  the 
Overland  road,  and  within  twenty  miles  of  the  Utah  line.  The  country 
rock  is  granite.  Some  twenty-five  ledges  have  been  discovered  in  it, 
all  of  which  run  northeast  and  southwest,  are  very  regular  in  their 
course,  and  vary  in  thickness  from  eighteen  inches  to  eight  feet.  They 
dip  from  fifty  to  seventy  degrees  to  the  east,  and  carry  mostly  sulphur- 
ets  of  silver  in  a  quartzose  gangue,  with  some  decomposed  ores  at  the 
surface.  Assays  of  specimens  brought  to  Hamilton  yielded  from  $200 
t©  $900  per  ton,  and  22  pounds  of  rock  worked  in  a  pan  yielded  $5G0  to 
the  ton.    The  district  promises  to  be  quite  an  important  one. 

PATTERSON  DISTRICT. 

Patterson  district  is  situate  on  the  eastern  range  of  the  Buckskin  or 
White  Mountains,  eighty-five  miles  southeast  of  Hamilton  and  in  a 
lower  altitude  than  that  town.  A  survey  will  be  necessary  to  determine 
whether  it  is  in  White  Pine  or  Nye  County.  Two  town  sites,  Montezuma 
and  Spring ville,  are  laid  out  in  the  district,  the  first  in  the  immediate 
vicinity  of  the  mines,  the  other  one  and  a  half  mile  distant  in  a  valley. 
The  mines  were  first  discovered  in  the  mountain  pass  between  Cave  and 
Steptoe  valleys,  a  locality  where  wood  is  abundant,  but  large  timber 
rather  scarce.  About  two  hundred  and  fifty  claims  have  been  located, 
all  in  a  limestone  formation  and  carrying  ores  very  similar  to  those  of 
Treasure  Hill.  The  Great  Eastern,  accordhig  to  the  croppiugs  and 
assays  made  of  its  ores,  appears  to  be  the  most  important  of  all  at  the 
present  time.  The  Emigrant,  San  Jose,  San  Francisco,  Oakland, 
Kough  and  Ready,  Atlantic  Cable,  Ida  Elmore,  Blue  Jay,  and  Clay  are 
also  thought  very  valuable.  A  large  lot  of  ore  from  the  Great  Eastern, 
which  was  worked  by  mill  process,  yielded  $208  per  ton,  and  a  great 
deal  of  that  class  is  said  to  be  in  sight.  A  large  cave,  which  has  been 
explored  for  a  mile  and  a  half  in  length,  and  which  seems  to  have  been 
the  passage  of  a  subterranean  river,  to  Judge  from  the  pebbles  on  the 
floor,  has  been  found  in  a  spur  running  out  from  the  mountain  on  which 
the  mines  are  located.    Its  end  has  not  been  reached  as  yet. 

Water  is  comparatively  plenty  in  the  district,  at  least  it  is  so  at 
Springville,  one  and  a  half  mile  from  the  mines.  Large  groves  of 
splendid  yellow  pine  for  building  purposes  exist  seven  and  twelve  miles 
west  of  the  mines.  The  district  is  only  sixty  miles  from  the  Mormon 
settlements  of  Meadow  Valley,   and  provisions   are  therefore  much 
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cheaper  than  at  White  Pine.  Considerable  excitement  has  been  caused 
by  the  late  discovery  of  these  mines,  but  they  are  rather  too  new  to 
permit  of  a  special  descrii)tion. 

PITJTE  DISTRICT. 

This  is  a  new  district  situate  forty  miles  west  of  Hamilton,  a  short 
distance  from  the  road  leading  from  that  place  to  Austin.  The  C.  L. 
Place,  New  York,  Last  Chance,  San  Francisco,  and  Our  Own  No.  1,  are 
the  principal  locations  made.  The  ore  assayed  so  far,  yielded  from  $123 
to  $000  per  ton. 

ROBmSON  DISTRICT. 

Eobinson's  ranch,  where  the  new  town,  Mineral  City,  is  located,  is 
situate  thirty-iive  miles  due  east  of  Hamilton,  five  miles  north  of  the 
southern,  and  forty  miles  west  of  the  eastern  boundary  line  of  White 
Pine  County,  and  forty-five  miles  north  of  Patterson,  in  a  lovely  valley 
bordering  on  Murray  Creek,  three  miles  from  Steptoe  Valley.  The 
mines  of  the  district  so  far  discovered  are  located  along  the  ridges  on 
both  sides  of  the  valley,  up  to  the  main  range  of  mountains.  They  con- 
tain principally  lead  ores  and  antimonial  ores  of  silver,  the  former  pre- 
dominating. The  Eobinson,  Citj^  of  London,  and  Old  England  are  the 
principal  veins  at  present.  The  City  of  London  is  reported  to  be  over 
one  hundred  feet  wide  and  the  croppings  protrude  fifteen  feet  above  the 
surface  of  the  ridge,  dividing  the  upper  end  of  Robinson  Valley  on  which 
it  is  located.  The  bulk  of  the  ores  in  this  district  Avill  have  to  be  treated 
by  smelting.  The  country  is  well  provided  with  water  and  enjoys  an 
abundance  of  timber  for  building  and  smelting  purposes. 

SACRAMENTO  DISTRICT. 

Sacramento  District  is  a  new  mining  district  organized  in  Spring 
Valley,  in  the  foot-hills  of  the  Snake  Mountains,  ninety  miles  in  a  north- 
easterly direction  from  White  Pine,  on  the  old  Simpson  trail.  The 
ledges  occur  in  limestone  and  slate  and  carry  gold  and  silver. 

SAN  FRANCISCO  DISTRICT. 

San  Francisco  District  is  located  at  the  Hercules  Gate,  fifty-five  miles 
from  Hamilton  by  the  road,  but  in  a  straight  line  not  more  than  forty. 
The  silver  ores  occur  in  a  limestone  formation  similar  to  that  of  Treasure 
Hill.  None  of  the  claims  are  sufficiently  developed  to  admit  of  descrip- 
tion. 

PINTO  DISTRICT. 

Pinto  district  is  situate  about  twenty-eight  miles  west  of  Hamilton  by 
the  old  Austin  road,  but  the  new  road  through  Independent  Caiion 
reduces  the  distance  to  twenty  miles.  Silverado,  the  i^rincipal  town  of 
the  district,  lies  four  and  one-haJf  miles  southwest  of  the  Pinto  Creek 
station  on  the  Austin  road.  The  country  rock  is  limestone,  slate,  and 
granite.  The  Cole  &  Johnson  is  the  principal  mine  in  the  district.  It 
is  a  very  wide  ledge,  which  carries  chlorides,  sulphurets,  and  some  ruby 
silver.  A  shaft  has  been  sunk  on  it  to  a  depth  of  65  feet.  The 
Our  Own  No.  1,  Our  Own  No.  2,  Du  Quefete,  Virginia,  Medford,  Pyramid, 
Wisconsin,  and  Fortuna,  are  claims  which  give  iair  promise  of  great 
value  according  to  the  assays  of  the  surface  ores.  Water  is  four  miles 
distant  from  the  town;  wood  is  present  in  sufficient  quantity. 
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SNAKE  AND  SHOSHONE  DISTRICTS. 

Shoshone  district  is  situate  twenty-five  miles  northeast  from  Patterson. 
The  mines  are  located  on  the  western  slope  of  the  White  Mountain,  a 
lofty  i)eak  of  the  Snake  range,  which  is  covered  with  perpetual  snow. 
The  k'dges  are  mostly  large  and  carry  chlorides  assaying  very  high,  (from 
$000  to  $800  per  ton.)  Twenty-five  miles  north  of  Shoshone"^is  the  Snake 
Mountain  district  on  the  eastern  slope  of  that  range.  The  district  is  well 
wooded  and  watered.  The  mines  carry  rich  sulphurets  of  silver  and  are 
distant  sixty-five  miles  from  Fillmore  City,  Utah,  where  provisions  can 
be  bought  cheap. 

PANCAICE  DISTRICT. 

Pancake  district  was  organized  in  April  of  this  year  on  Pancake 
Mountain,  fifteen  miles  southwest  of  Hamilton,  and  one  and  a  half  mile 
from  the  Elko  road.  The  ores  found  here  carry  chlorides  and  are  simi- 
lar in  character  to  those  of  White  Pine.  The  main  ledge  crops  out  for 
three  miles,  and  the  croppings  assay  $80  per  ton. 

"WAGON  ROUTES,   STAGING,   COST   OF  TRAVEL,  ETC. 

White  Pine  County  is  beginning  to  be  provided  with  good  roads  to 
connect  it  with  the  outside  world.  Besides  the  graded  roads  in  the 
Immediate  vicinity  of  the  mines,  a  road  is  being  built  from  Carlin,  a 
station  on  the  railroad,  to  Hamilton.  This  road  will  be  eighteen  miles 
shorter  than  that  from  Elko,  and  travelers  from  Sacramento  will  save 
forty  miles  by  taking  that  route  to  White  Pine.  It  is  intended  to  run 
through  Dixie  Valley  and  form  a  junction  with  the  old  road  through 
Huntington  Valley.  Travelers  generally  complain  about  the  high  rates 
of  stage  fare  in  the  vicinity  of  White  Pine,  but  in  a  new  country  like 
that  locality  everything  tends  toward  compelling  the  owners  of  stage 
routes  to  charge  high  prices  in  order  to  maintain  the  business.  The  fare 
from  Hauiilton  to  Elko,  for  instance,  is  $40,  that  from  Elko  to  Hamilton 
$50,  for  a  distance  of  one  hundred  and  twenty -five  miles.  On  the  road 
to  Hamilton  the  stage  is  generally  well  filled,  carrying,  say,  ten  passen- 
gers, but  from  Hamilton  only  five  i^ersons  go  on  an  average  at  a  trip. 
When  we  consider  the  very  high  cost  of  conducting  the  business,  the 
income  from  passengers  will  evidently  not  maintain  the  line,  and  were 
it  not  for  freight  and  express  matter  it  woidd  have  to  be  given  up.  The 
line  of  Len  Wines  on  the  Elko  road,  for  instance,  employs  four  agents, 
six  drivers,  twenty-five  station  men,  and  one  hundred  and  sixteen  horses. 
The  pay  of  the  four  agents  is  $450,  of  the  drivers  $75  each,  of  the  station 
men  $00,  and  the  board  of  each  $40,  aggregating  $3,800  monthly.  The 
price  of  barley  is  twenty  cents  per  pound  at  Hamilton,  and  at  Elko  eight 
and  a  half  cents ;  hay  is  $400  per  ton  at  the  first-named  jilace,  and  $80 
at  the  last.  The  price  of  both  articles  of  feed  increases  gradually  accord- 
ing to  the  distance  from  the  railroad.  One  horse  consumes  eighteen 
Ijounds  of  barley  and  twenty  pounds  of  hay  per  day,  costing  $5  per  horse, 
or  $580  in  the  aggregate  daily,  or  for  a  month  of  thirty-one  days  $17,980. 
The  expenses  for  repairs,  «S:c.,  are  about  $1,000,  and  for  horse-shoeing 
$470.  The  federal  government  taxes  two  and  a  half  \)ev  cent,  on  gross 
receipts,  which  adds  another  $000  to  expenses.  Interest  on  capital,  loss, 
State  and  county  taxes  would  make  expenses  still  higher,  but  even  with- 
out these  the  expenses  of  Len  Wines  are  $23,850  monthly.  It  is  evident 
from  the  above  that  as  long  as  high  prices  last  for  everything  else  stage 
fares  cannot  become  any  cheaper,  unless  the  government  pays  hence- 
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forth  for  the  carrying  of  the  mail,  which  so  far  has  been  done  free  of 
charge  by  the  stage  line. 

LITIGATION  IN  WHITE  PINE. 

There  has  been  much  less  litigation  in  White  Pine  district,  Nevada,  up 
to  the  present  time,  than  I  was  led  to  expect  at  the  outset,  from  the 
vague  absurdity  of  the  mining  laws,  and  the  locations  under  them,  and 
from  the  indefinite  character  of  the  deposits.  lu  common  with  most 
observing  men,  I  naturally  looked  for  violence  first,  and  suits  at  law 
afterward.  In  both  these  anticipations  I  have  been  measurably  disap- 
j>ointed.  Except  a  few  weeks  of  last  summer  (characterized  by  a  slight 
outburst  of  highway  robbery,  stabbing,  and  shooting)  White  Pine  was 
remarkably  quiet,  temperate,  and  industrious  for  a  new  mining  camp. 
Some  malicious  people  say  that  so  many  "roughs"  flocked  into  the  dis- 
trict that  there  was  no  chance  to  intimidate  anybody  by  violence,  since 
the  desperate  cbaracters  intimidated  one  another.  But  this  explanation 
is  not  the  true  one.  As  a  matter  of  fact,  roughs  fight  with  one  another 
more  than  with  anyone  else.  The  reasons  for  the  peaceableness  of 
White  Pine  lie  in  its  peculiar  character  and  history,  and  are  curious 
enough  to  be  detailed. 

In  the  first  place,  the  excitement  concerning  this  district  occurred  at 
a  time  when  the  mining  population  of  the  Pacific  slope  had  learned  wis- 
dom by  many  such  experiences;  and  a  large  portion  of  the  locators  are 
old  miners,  resolved  not  to  waste  what  tbey^  gain,  as  they  have  so  often 
done  before,  in  gambling,  drinking,  and  dissipation.  In  the  second 
place,  the  ores  of  White  Pine  were,  at  the  beginning,  rich  enough  to  make 
desidtory  mining  by  individuals  quite  profitable.  For  months  the  slope 
of  Chloride  Flat  looked  almost  like  a  placer  gold-digging  of  the  early 
days.  Each  miner  worked  with  pick,  gad,  and  shovel  in  his  little  pit, 
collecting  in  a  canvas  bag  the  rich  ore  he  obtained.  Questions  of  bound- 
ary were  not  raised.  There  was,  for  the  time  being,  enough  room  for  all. 
But  one  difference  existed,  fortunately  for  the  peace  of  the  community, 
between  this  state  of  things  and  i)lacer  mining.  The  miner  did  not  go 
from  his  daily  labor  with  his  earnings  in  his  pocket.  The  reward  of  his 
toil  was  in  the  form  of  ore,  which  must  be  accumulated  and  sent  to  mill 
before  he  could  realize  its  value  in  money.  In  a  placer  camp  everybody 
is  "flush."  Gold-dust  forms  a  currency ;  and  the  temptation  to  spend 
that  which  is  money  as  soon  as  it  is  obtained  is  often  irresistible  to  the 
miner  without  means  of  rational  amusement.  In  White  Pine  people 
have  been  in  a  chronic  state  of  poverty  as  to  pocket  from  the  beginning. 
When  they  have  made  money,  they  have  made  it  in  lumi^s,  and  gone 
elsewhere  to  spend  it.  But  there  has  been  no  such  steady  dropping  of 
daily  plums  into  individual  pockets  as  usually  fosters  extravagance  in 
mining  camps.  Even  the  men  who  are  at  work  for  $4  or  $5  per  day 
seem  to  have  caught  the  general  infection  of  economy  and  sobriety;  and 
the  comi)laiut  of  liquor-dealers,  merchants,  and  showmen  is  that  no 
money  can  be  got  out  of  the  people.  This,  I  need  not  say,  prevents  that 
vast  amount  of  violence  which  originates  in  idleness  and  drunkeness. 
Finally,  White  Pine  came  sooner  into  contact  with  civilization  than 
other  mining  districts.  The  railroad  precipitated  upon  it  a  law-abiding 
population  before  any  reign  of  violence  could  be  established.  Courts 
and  magistrates  have  been  in  operation  from  the  beginning.  So  this 
community  has  been  spared  the  era  of  revolvers  and  lynch  law. 

My  anticipation  of  ruinous  litigation  has  likewise  been  agreeably  dis- 
appointed.    White  Pine  titles  are  not  much  better  than  they  were ;  but 
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proprietors  of  adjoining  claims  have  in  many  cases  preferred  compromise 
to  a  struggle,  which  would  ruin  both.  In  many  other  cases  they  keep 
quiet  until  by  selling  out  they  can  shift  all  possible  future  difficulty  upon 
the  shoulders  of  a  purchaser.  Only  two  or  three  important  cases  have 
got  into  the  courts ;  but  the  j^oiuts  settled  by  these  have  covered  the 
issues  at  stake  in  many  others.  On  the  whole,  I  think  the  result  of  all 
these  decisions  has  been  favorable  to  peace  in  the  future. 

Of  course,  the  question  whether  there  are  any  true  fissure  veins  on 
Treasure  Hill,  or,  rather,  whether  the  deposits  of  silver  ore  on  Treasure 
Hill  are  true  fissure  veins,  has  been  brought  up  in  several  cases.  It  has 
not  been  legally  decided  in  any  of  them,  for  a  very  good  reason.  It  is 
not  clear  in  fact,  and  therefore  it  cannot  be  made  the  subject  of  a  definite 
judgment  of  court.  I  am  inclined  to  believe  that  none  of  the  principal 
mines  thus  far  discovered  are  upon  fissure  veins  ;  but  I  do  not  think  that 
the  title  to  a  mine  should  turn  on  the  opinion  of  a  geologist.  In  cases 
so  dubious  as  this  of  White  Pine,  square  locations,  which  leave  no  un- 
certainty as  to  boundaries,  would  have  been  better  from  the  beginning. 
Then  tlie  savans  might  have  fought  out  their  theoretical  battles  with 
much  less  danger  to  the  public  interest,  and  with  much  more  likelihood 
of  agreement.  For  there  is  nothing  that  disturbs  the  coolness  of  pro- 
fessional observers  like  the  knowledge  that  money  is  dependent  upon 
the  views  they  take  of  some  knotty  questions.  Men  who,  if  left  to  them- 
selves, would  modestlj^  compare  their  opinions  with  those  of  their  breth- 
ren, become,  as  fee'd  witnesses  upon  the  stand,  dictatorial,  didactic,  and 
obstinate. 

In  the  Eberhardt  and  other  cases,  tried  at  Austin,  I  believe,  before 
the  organization  of  White  Pine  County  was  complete,  it  was  decided 
that  under  the  laws  of  the  district  any  connected  body  of  ore  can  be 
held  by  location  to  the  extent  claimed,  whether  it  occurs  in  the  form  of 
a  vein  or  not.  This  removed  the  necessity  of  abstruse  geological  evidence 
and  argument  for  settling  a  simple  question  of  title.  A  recent  decision 
by  Judge  Beatty,  in  the  Aurora  m.  Earl  case,  fixes  some  other  important 
X)oints,  one  or  two  of  which  I  shall  mention  here. 

This  decision  contains  an  extra-judicial  opinion,  construing  certain 
sections  of  the  mining  law  to  require,  for  the  holding  of  a  claim  one 
year,  not  merely  two  days'  work  on  the  whole  claim,  whatever  be  the 
number  of  feet,  but  two  days'  work  on  each  two  hundred  feet.  This 
opinion,  not  being  fairly  within  the  grounds  on  which  the  case  is  decided, 
has  not  the  full  force  of  law ;  but  there  is  little  doubt  that  when  the 
question  comes  np  it  will  be  so  decided ;  and  such  an  utterance,  from  a 
judge  so  widely  known  and  respected,  will  have  great  weight.  I  fancy 
it  will  cause  some  nneasiness  among  the  holders  of  locations  who  claim 
one  or  two  thousand  feet,  and  have  no  idea  of  the  whereabouts  of  their 
property  after  the  first  hundred  feet.  It  will  now  be  necessary  for  them 
to  trace  it  throughout  its  whole  extent,  and  do  work  ujion  each  section 
of  it.     This  will  be  in  many  cases  impossible. 

Another  point  settled  in  this  Aurora  case  is  that  "  a  wall  does  not 
make  a  vein."  I  have  often  heard  of  the  numerous  beautiful  walls  ex- 
l)Osed  in  the  mines  of  Treasure  Hill.  One  of  these,  "  a  smooth,  even 
surface,  extending  from  the  month  of  the  incline  to  within  two  or  three 
feet  of  the  bottom,  crossing  the  general  stratification  of  the  country, 
highly  polished  in  places,  exhibiting  marks  of  striation,  conforming  very 
nearly,  if  not  exactly,  to  its  dip,  (30°  or  40°  east,)  and  overlaid  generally 
by  a  thin  stratum  of  clay  or  soil  "  figures  in  this  case.  Could  anything 
be  more  "  true  fissure  vein  "  like  than  this  ?  A  wall,  selvage,  slickeu- 
sides,  lines  of  movement  and  all.    Yet  Judge  Beatty's  extremely  clear 
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decision  sets  the  matter  in  its  true  light.  Says  he  :  "  When  it  appears 
that  there  is  as  much  if  not  ynore  ore  below  than  above  it,  it  loses  the 
character  of  a  foot-wall,  in  my  estimation.  It  shows  that  the  fissure 
was  formed  subsequent  to  the  deposit  of  ore.''''  The  whole  of  this  opinion 
is  exceedingly  forcible,  I  am  glad  to  know  that  such  is  the  temper  in 
which  the  exceedingly  imperfect  laws  of  White  Pine  are  being  admin- 
istered. There  is  common  sense  on  the  bench,  whatever  there  may  have 
been  in  the  miners'  meeting. 

But  it  is  clear  that  Judge  Beatty,  having  (rightly)  knocked  away  the 
walls  from  a  good  many  mines  by  this  dictum,  has  left  the  owners 
without  any  boundaries,  except  such  as  compromise  or  fresh  judicial 
jn'onunciamentos  may  give  in  each  case.  The  best  thing  about  this 
decision  is,  that  it  helps  bring  matters  ad  ahsurdum.  The  miners' 
meeting  last  su;nmer  virtually  refused  to  alter  the  present  district  laws. 
Of  course,  they  cannot  be  forced  to  do  so  under  the  present  mining  laws 
of  the  United  States,  but  they  will  surely  get  tired  of  having  their  titles 
depend  on  "connected  bodies  of  ore"  instead  of  accurate  measure- 
ment. 

E. 

THE   LATEST   REPORTS  FROM  WHITE  PINE. 

The  following  review  of  White  Pine  gives  a  very  interesting  descrip- 
tion of  the  present  aspect  of  affairs  in  that  locality,  and  the  changes 
from  an  almost  unparalleled  mining  excitement  to  comparatively  regular 
business.  It  is  taken  from  the  White  Pine  correspondence  of  the  San 
Francisco  Evening  Bulletin  of  January  7,  1870 : 

In  no  milling  district  of  wliicli  I  have  any  knowledge  have  such  changes  been 
wrouglit  in  a  single  year  as  in  this  of  White  Pine.  From  the  most  violent  excitement 
and  extravagant  hopes  everything  has  dropped  down  to  the  extreme  of  dullness, 
thongli  I  can  hardly 'add  of  despondency.  Unimproved  real  estate,  Avhich  one  year  ago 
was  held  at  inordinate  prices,  can  now  he  had  in  many  cases  for  the  taking,  few  caring 
to  go  to  the  expense  of  a  deed  or  to  expose  themselves  to  pay  taxes  upon  it.  As  a  conse- 
quence many  holders  of  this  species  of  pro])ert3%  who  twelve  months  ago  Avere  supposed 
to  be  rich,  to-day  lind  themselves  poor.  Tliere  is  of  conrse  much  wailing  on  the  part  of 
this  class  that  they  should  have  suffered  their  cupidity  to  so  get  the  better  of  their  judg- 
ment as  to  cause  them  to  refuse  selling  when  good  prices  were  obtainable.  Many  who 
could  have  left  the  country  rich  had  they  disi>osed  of  their  town  lots  last  winter  or 
spring  are  now  too  much  impoverished  to  get  away  from  tlfe  place.  One  year  ago 
everybody  here  seemed  crazy  to  get  hold  of  town  property — locating,  buying,  jumping, 
lighting,  and  resorting  to  almost  every  other  means  for  getting  possession  of  it,  this 
act  being  sometimes  effected  by  means  of  inclosure,  that  is,  by  punching  a  few  feeble 
sticks  into  the  ground  at  long  intervals  and  connecting  them  by  means  of  rawhide,  rojies, 
and  often  with  nothing  more  substantial  than  twine  or  tow  strings.  Yet  this  an- 
swered every  purpose — it  was  in  the  eye  of  the  law  deemed  constructive  possession,  and 
more  than  one  of  these  claimants  has  been  acquitted  for  killing  trespassers  on  lands 
thus  inclosed  ;  for  in  the  strife  after  this  wretched  and  now  generally  worthless  species 
of  property,  contention,  riots,  and  even  murder  ensued.  But  the  excitement,  with  its 
consequent  scrimmages,  its  violence  and  bloodshed,  is  all  over  now — the  owners  of 
houses  can  now  inhabit  them  in  peace,  and  the  possessor  of  town  lots  hold  them  with- 
out let  or  hindrance.  Even  stores  and  business  places,  unless  eligibly  situated,  are 
scarcely  worth  contending  for,  rents  having  declined  in  nearly  the  same  ratio  as  the 
prices  of  real  estate.  Stores  that  readily  commanded  monthly  rents  of  $>500  ten  or  twelve 
months  ago,  can  now  be  had  for  $100,  the  price  of  choice  lots  having  fiillen  in  ecpial 
proportion.  Of  course  serious  disappointment  has  ensued  to  many  who  had  counted 
on  a  certain  income  from  investments  in  this  description  of  property,  while  others 
Avho  had  built  houses  for  rent  upon  leased  lands  have  in  many  cases  found  it  expedient 
to  surrender  the  same  with  the  improvements,  to  tlieir  landlords.  Contracts  entered 
into  for  the  purchase  of  real  estate  have  been  generally  ignored,  no  one  pretending  to 
observe  or  any  longer  attempting  to  enforce  them. 

And  now,  lest  those  abroad  should  get  the  impression  that  such  a  great  falling  off  in 
the  value  of  town  property  is  indicative  of  a  like  decline  in  all  other  values,  as  well 
as  of  a  generally  distressed  state  of  things  here,  I  may  as  well  say  that  such  is  not 
the  case  ;  that  while  there  has  been  a  great  reduction  of  ^irices  generally,  this  reduc- 
tion has  affected  few  other  things  to  the  same  extent  as  real  estate,  and  tliat  the  de- 
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preciatiou  of  tlio  latter,  followed  by  lower  rents,  is  looked  upon  by  our  people  as  a 
most  fortunate  occurrence,  the  former  prices  oppressing  the  laborer  and  proving  uni- 
versally hurtful.  In  regard  to  losses  suifered  by  this  declension  in  the  prices  of  real 
estate,  they  might  as  well  full  upon  present  holders  as  upon  any  one  else;  since  had 
they  sokl  out  it  must  have  been  sustained  by  whoever  might  have  happened  to  be  the 
purchasers.  Cut  pi'oceeding  to  notice  other  changes,  rates  of  wages,  &c.,  I  present  the 
prices  which  obtained  here  for  leading  articles  one  year  ago,  following  them  with 
those  now  prevailing:  A  year  ago  hay  was  selling  at  $250  per  ton  ;  lumber,  best  qual- 
ity, $300,  second  quality,  $200  per  thousand  feet ;  wood,  $20  per  cord  ;  barley,  $20  per 
hundred  pounds ;  box  stoves,  $75 ;  connnon  cooking  stoves,  $140;  apples,  50  cents  per 
pound  ;  jioultry,  75  cents  to  $1  per  pound  ;  the  prices  of  all  imported  goods  being  in  the 
same  pro])ortion,  only  those  obtained  from  the  Mormon  settlements  being  comparatively 
lower.  Now  hay  can  be  bought  for  $45  per  ton ;  lumber,  $50  to  $100  per  thousand ; 
wood,  $7  jier  cord;  barley,  $(>  per  hundred  pounds,  and  other  articles  above  mentioned 
for  about  one-fourth  of  their  former  cost.  Miners'  wages  from  $5  per  day  have  fallen 
to  $4,  manj'  being  glad  to  work  for  $3.  Masons,  carpenters,  and  other  mechanics, 
■whose  services  commanded  from  $6  to  $10  per  day  last  spring,  have  scarcely  any  de- 
mand— common  labor  being  abundant  at  almost  any  jmce  the  employer  chooses  to 
name.  Millwrights,  when  they  can  get  work,  are  still  paid  from  !i!!5  to  $7  per  day ; 
blacksmiths  being  able  to  earn  about  the  same  wages.  Good  wood-choppers  can  make 
from  $3  to  $5  per  day,  with  work  always  oft'ering.  Teamsters  owning  their  own  ani- 
mals generally  make  good  wages  hauling  quartz,  hay,  wood,  lumber,  &c.,  mostly  on 
contract. 

For  hauling  quartz  from  the  mines  to  the  mills  the  price  is  now  $4  to  .$5  per  ton, 
against  $8  and  $10  last  winter.  But,  with  good  roads,  cheap  feed,  and  plenty  to  do, 
teamsters  can  make  more  money  now  than  they  could  then.  Now  it  costs  $3  per  ton  to 
extract  ore  from  the  mines  and  $18  for  having  it  worked  at  the  mills — one  year  ago  the 
cost  was  respectively  $7  and  $50.  Other  examples  might  be  cited,  were  it  necessary, 
to  show  the  great  and  beneficial  changes  that  have  taken  place  here  within  a  twelve- 
mouth  ;  for  no  one  at  all  conversant  with  the  condition  of  things  here,  or  having  the 
best  interests  of  this  district  at  heart,  can  look  upon  these  changes  as  other  than  salu- 
tary and  desirable ;  it  being  utterly  impossible  for  any  mines,  however  rich,  to  be  suc- 
cessfully worked  under  such  a  tariff  of  prices  as  formerly  obtained  here.  White  Pine, 
to-day,  with  its  diminished  population  and  reduced  scale  of  prices,  with  its  emiJty 
buildings  and  beggared  speculators,  with  liquor  saloons  closed  and  gambling  houses 
deserted,  is  infinitely  better  ofif  and  more  deserving  the  attention  of  capitalists  and  mill 
men  than  when  it  was  crowded  with  idlers  and  infested  with  gamblers — some  playing 
with  dice  and  cards  and  others  with  mining  claims.  There  is  also  more  comfort 
and  real  prosperity  here  now  than  during  the  "  fiush  times,"  when  everybody  made 
money  and  nobody  worked.  The  condition  of  society  has  also  greatly  improved,  the 
drones  and  swarms  of  middle-men  that  once  infested  the  countiy  having  mostly  de- 
parted, leaving  only  the  industrious  and  such  as  serve  a  useful  purpose  in  society 
behind.  We  have  now  in  each  of  the  towns  here,  schools,  churches,  and  benevolent 
and  literary  societies,  with  a  good  sprinkling  of  women  and  children,  men  coming  here 
and  bringing  their  families,  with  the  intention  of  settling  and  making  i)ermaueut 
homes. 

In  regard  to  the  weather  I  should  have  stated  that  this,  too,  seems  to  have  changed ; 
being,  like  other  things,  an  improvement  on  thiit  of  last  year.  Twelve  months  ago  the 
weather  here  was  severely  cold  and  blusterj^,  the  mountains  being  covered  with  snow 
and  enveloped  in  "  pogouip."  Now  it  is  clear  and  calm ;  the  days  warm  and  bright, 
with  no  snow  and  no  cold  mists  swept  by  strong  winds,  chilling  the  very  marrow  in 
one's  bones.  The  roads,  instead  of  being  incumbered  with  snow,  or  slippery  with  ice 
and  heavy  with  slum,  are  now  in  excellent  condition — hard  auddry,  and  in  places  even 
dusty,  ytock,  instead  of  being  driven  to  the  jilaius  for  subsistence,  still  feed  among 
the  hills,  and  the  Indian,  rejoicing  in  the  sunshine,  continues  to  inhabit  his  "  wickiup" 
on  the  mountains.  It  is  indeed,  thus  far,  a  mild  and  pleasant  season,  and  could  we  be 
certain  of  its  holding  on  so  to  the  end,  one  need  desire  no  more  healthful  climate  or 
agreeable  winter  home.  With  improved  houses,  augmented  comforts,  and  this  mitiga- 
tion of  the  rigors  of  winter,  the  general  health  of  our  people  is  excellent ;  very  few 
having  sutfered  from  pneumonia,  erysipelas,  or  those  other  diseases  which,  from  their 
prevalence  here  last  winter,  were  supposed  to  be  endemic.  In  fact,  so  far  from  being 
subject  to  diseases  of  any  kind,  this  would  seem  to  be  an  extremely  healtiiy  country  ; 
the  deaths  occurring  here  from  natural  causes  having  been  very  few,  considering  the 
hardships  and  exposure  to  which  much  of  the  population  were  at  one  time  subject.  Of 
the  deaths  in  this  district,  a  large  proportion  have  been  caused  by  violence  ;  these  cases 
being  now,  happily,  much  less  frequent  than  aforetime,  a  result  largely  due  to  the 
lessened  prices  of  real  estate,  which,  from  its  former  value  and  looseness  of  title,  by 
exciting  the  cupidity  of  all  classes  was  a  prolific  source  of  violence  and  crime. 

A  few  facts  will  illustrate  the  extent  of  the  present  production  and  progress  of  devel  ■ 
opment  of  the  mines.  The  number  of  men  now  employed  at  mining  in  the  district  since 
the  reduction  of  labor  force  by  several  of  the  large  companies  is  about  GOO,  one-half  of 
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whom  are  •workiug  on  their  own  account.  There  are  now  17  mills  in  operation,  cany- 
ing  about  190  stamps,  each  crushing  14  ton  of  ore  daily,  yielding,  say,  $60  i>er  ton ; 
giving  a  total  product  of  a  little  over  half  a  million  dollars  per  month.  There  are  now 
about  17,000  tons  of  ore  on  the  various  mill  and  mine  dumps,  which,  with  the  large 
quantities  capable  of  being  raised,  even  with  the  present  reduced  force,  affords  suffi- 
cient reason  for  these  companies  to  cut  down  their  number  of  hands,  without  coupling 
that  act  with  a  "bearing"  operation.  It  would  certainly  be  poor  economy  to  go  on 
taking  out  ores  in  advance  of  the  crushing  capacity  at  command,  during  the  short 
days  of  winter,  when  men  cannot  be  worked  to  advantage,  and  with  the  prospect  of 
cheapened  labor  in  the  spring.  The  Stanford  mill,  30  stamps,  is  now  crushing  steadily 
nearly  50  tons  of  ore  per  day  from  the  South  Aurora  mine,  yielding  something  over  $50 
per  ton,  or  about  $80,000  per  month,  a  rate  of  production  that  can  be  kept  up  for  an 
indefinite  period,  judging  from  the  present  appearance  of  the  mine.  The  product  of 
the  mine  of  the  Treasure  Hill  Company  is  equally  good  in  proportion  to  the  capacity 
of  their  mill,  carrying  20  stamps.  The  mine  of  the  Aurora  Consolidated  Company 
could  be  maile  to  yield  just  as  the  Aurora  South,  with  a  sufficiency  of  milling  facilities. 
So,  also,  perhaps,  could  the  Hidden  Treasure,  the  Evening  Star  group  of  mines,  the 
Manhattan,  the  Eberhardt,  and  possibly  the  combined  claims  of  the  Chloride  Flat 
Combination  Company.  In  fact,  the  producing  capacity  of  these  mines  can  almost  be 
said  to  have  no  other  limit  than  the  milling  and  extracting  forces  employed  in  raising 
and  reducing  their  ores.  The  question  of  their  permanency  may  also,  like  that  of  their 
capacity,  now  be  considered  pretty  well  settled,  the  continuity  of  the  ore  beds  being 
uninterrupted  for  a  depth  of  at  least  200  feet. 

Not  only  are  the  older  and  more  extensively  developed  mines  proving  capacious  and 
fertile,  but  many  of  those  upon  which  less  woj-k  has  been  performed  are  affording 
promise  of  equal  value.  Of  this  class,  the  Manhattan — an  early  location — is  now  be- 
ginning to  attract  attention  by  the  massive  body  of  high-grade  ore  lately  cut  by  the 
tunnel  being  driven  into  it.  Forty  feet  of  comjiact  vein  matter,  composed  largely  of 
concentrated  ores,  has  been  penetrated  without  the  tuunel  having  entirely  traversed 
it.  This  mine  seems  entitled  to  rank  with  the  Auroras,  possessing  a  better-walled  ore 
channel  thau  is  to  bo  found  in  either  of  these,  or  any  of  the  other  leading  mines  of  the 
district,  with  the  exception  of  the  Eberhardt.  Deeper  e:splorations  on  the  California 
mine  are  disclosing  a  greater  concentration  of  the  ores  and  other  more  favorable  con- 
ditions than  exist  near  the  svyface.  A  whim,  the  first  in  the  district,  is  now  being 
erected  over  the  main  shaft  of  this  mine,  with  a  view  to  its  thorough  exploration. 
Work  is  also  in  progress  on  the  West  California  mine,  adjoining  the  original  location, 
with  results  that  are  likely  to  make  it  the  peer  of  its  older  neighbor.  It  is  a  sterling 
property,  judiciously  managed,  and  should  the  bodies  of  ore  lately  uncovered  prove 
persistent  in  depth,  it  must  soon  gain  a  footing  among  the  big  mines  of  the  district. 

Sales  of  mining  properties  are  taking  place  here  almost  daily,  but  generally  in  a  quiet 
way,  many  of  the  purchasers  being  old  and  successful  residents  of  the  district.  The 
prices  obtained  are  often  large,  proven  properties  selling  now  better  than  ever  before — 
no  others  can  be  sold  at  all.  A  ledge  may  be  small,  but  it  must  carry  good  ore  and 
evince  indications  of  j)ernianent  wealth  in  order  to  get  a  purchaser  at  any  price. 
Among  other  properties  lately  disposed  of  is  the  French,  the  Emersley,  the  Pogonip, 
and  Othello,  and  the  Saturday  mine,  besides  a  good  many  claims  of  less  note  on  the 
Base  Metal  range.  The  French  mine  is  reported  to  have  been  sold  for  §24,000,  and  the 
Saturday  $7,000,  being  a  small  but  exceedingly  rich  and  well-defiued  lode.  The  pur- 
chaser of  this  last  jiroperty  is  Thomas  J.  Murphy,  discoverer  and  first  recorder  of  the 
White  Pino  district,  and  Avho  has  been  one  of  the  most  successful  operators  in  it.  A 
good  deal  of  the  bullion  jiroduced  here  is  now  being  sent  East  by  railroad ;  the  quantity 
for  the  past  two  or  three  months  having  aggregated  nearly  a  third  of  all  turned  out  by 
our  mills — a  circumstance  that  should  be  taken  into  account  in  estimating  the  yield  of 
the  country,  as  estimated  by  the  arrivals  of  bullion  at  San  Francisco. 


The  mills  in  White  Pine  January 

1870,  are  reported  as  follows : 

Name. 

Stamps. 

Name. 

Stamps. 

Stanford 

30 
24 
20 
20 
15 
10 
10 
10 
10 

10 

Manhattan 

10 

Dayton 

8 

Big  Smoky 

5 

Metropolitan 

5 

Nevacfa 

5 

Total                                              

172 

In  this  list  the  Newark  mill  (Centenary  Company)  is  not  included, 
though  it  formerly  reduced  a  good  deal  of  White  Pine  ore. 
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CHAPTER  XXII. 

ELKO     COUNTY. 
EALLROAD  DISTRICT. 

This  district  was  organized  in  June.  Its  boundaries  are  as  follows: 
Comineucino-  at  tbe  moutli  of  tbe  Soutb  Fork  of  tlie  Humboldt ;  tbeuce 
down  tbe  Humboldt  River  to  Palisade  Station ;  tbeuce  up  Pine  Valley 
to  tbe  Emigrant  road;  tbeuce  along  tbe  Emigrant  road  and  railroad 
Canon  to  tbe  toll-road,  in  Huntington  Valley,  to  tbe  Soutb  Fork  of  the 
Humboldt  River;  thence  down  and  along  the  South  Fork  of  tbe  Hum- 
boldt to  the  place  of  beginning.  Tbe  district  was  originally  formed  for 
tbe  purpose  of  locating  and  securing  extensive  deposits  of  rich  magnetic 
iron  ore,  but  since  then  rich  deposits  of  copper  and  silver  ores  have 
been  discovered.  The  copper  mines  are  reported  to  equal  those  of  tbe 
Battle  Mountain  district,  and  the  silver  mines  are  located  on  the  same 
range  of  mountains  as  those  of  Mineral  Hill,  and  bear  tbe  same  charac- 
ter. The  copper  ores  contain  a  considerable  amount  of  silver.  The 
distance  from  the  mines  to  tbe  nearest  point  on  the  railroad  does  not 
exceed  twelve  miles;  they  are  directly  connected  by  good  roads  with 
Elko,  Carlin,  and  Palisades.  The  close  proximity  of  these  mines  to  tbe 
line  of  tbe  railroad  will  eventually  render  them  very  valuable. 

Cope  District  was  discovered  in  April,  1S69.  It  is  situated  in  the 
Red  Mountains,  upon  tbe  headwaters  of  the  Owyhee  River,  about  90 
miles  north  of  Elko,  and  105  miles  south-southeast  of  Silver  City,  in 
Idaho  Territory,  to  both  of  which  places  there  are  good  wagon  roads. 
Tbe  town  of  the  district.  Mountain  City,  is  about  five  miles  south  of 
the  Idaho  line.  Wood,  water,  and  grass  are  abundant.  There  are  a 
few  gold  placers  in  the  district,  but  they  are  not  believed  to  be  import- 
ant. The  country  rock  is  reported  to  be  usnally  granite,  sometimes 
slate,  and  the  ores  comprised  chlorides,  sulpburets,  and  rnby  silver. 
The  veins,  however,  appear  to  be  frequently  superficial.  They  strike 
and  dip  in  every  direction,  apparently  without  uniformity;  and  it  must 
be  left  to  future  explorations  to  determine  whether  any  of  them  are  per- 
sistent and  regular. 

Tbe  following  were  tbe  i^rincipal  mining  claims  in  tbe  district  on  tbe 
lOtb  September,  1869,  as  reported  to  me  by  P.  S.  Buckminster,  esq. : 


Name. 

Course. 

Dip. 

Country  rock. 

N.44°  E. 
N.  58°  W. 
N 

35°  to  40°  SE. 
Vertical. 

80°  E. 

85°  S.          < 
Vertical.      \ 

80°  2f. 

45°  S. 

15°  E. 

Slate. 

Tritz         . .                                         

Slate. 

N.  70°  W. 
N.  70°  W. 
N.  70°  W. 
N.  85°  W. 
N.  10°  W. 

Volcanic  at  surface; 

Slate. 

Granite. 

Granite. 

Ore  and  gangue.  Quartz  carrying  the  minerals  above  mentionod,  and  assaying  in  specimens  and 
smaller  lots"  S300,  S 100,  &c.,  jier  ton.  Single  specimens,  of  course,  often  much  richer ;  surface  ore  decom- 
posed, often  brick-red.    (Query :  Decomposed  steiihanite  ? ) 

Of  these  claims  tbe  Argenta  is  tbe  most  developed.  An  incline  has 
been  sunk  52  feet  upon  the  vein,  an'd  there  suspended,  as  no  quartz  was 
found  for  tbe  last  few  feet.  A  cross-cut  is  now  rnnning  in  search 
of  ore.  Tbe  quartz  seems  to  lie  in  gusset-shaped  seams,  with  granite 
intermixed.  Tbe  opening  on  the  Mountain  City  was  tour  feet  deep; 
on  the  Fritz,  six  feet;  on  the  California,  ten  feet.     The  latter  showed 
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d  considerable  mass  of  quartz,  but  broken  and  disappearing  at  tlie  bot- 
tom. The  Nevada  is  opened  to  a  depth  of  eight  feet,  and  the  Idaho  six 
feet;  the  latter  with  well-defined  casings,  but  disturbed  vein  matter. 
The  Hamilton  incline,  25  feet  in  depth,  is  similar  in  appearance  to  the 
Argenta ;  the  quartz  seems  to  give  out  at  20  feet.  The  Pioneer  is  opened 
eight  feet  in  depth. 

The  only  force  at  work  upon  these  claims,  at  the  time  mentioned,  was: 
two  men  on  the  Argenta,  running  a  cross-tunnel  for  the  vein ;  two  men 
sinking  the  Hamilton  incline;  and  one  man  running  a  prospecting  tun- 
nel on  the  California,  to  find  the  vein  lost  in  the  shaft. 


CHAPTER    XXIII. 

HUMBOLDT  COUNTY. 

A  very  full  account  of  this  county  having  been  given  in  my  last  re- 
port, I  will  merely  refer  to  the  operations  of  the  past  year,  mentioning 
the  districts  in  alphabetical  order,  as  before. 

Bueiia  Vista  district. — The  Arizona  still  continues  to  be  the  leading- 
mine.  The  original  location  is  owned  by  Messrs.  Fall  &  Temple,  and 
the  first  extension  south  by  the  Silver  Mining  Company,  a  Nevada  cor- 
poration. This  mine  has  been  steadily  improving  in  character  the  last 
year.  At  about  one  hundred  and  fifty  feet  depth  the  vein  is  six  feet 
wide  and  yielding  large  quantities  of  native  silver. 

The  subjoined  schedules  give  the  general  details  of  this  mine.  It  will 
be  observed  that  the  returns  do  not  cover  the  whole  of  the  mining  year ; 
Fall  &  Temi)le's  returns  being  for  only  ten  months,  the  Silver  Mining 
Company  six  months,  and  the  Pioneer  Company  only  five  months. 

The  Seminole  Company,  a  New  York  corporation,  is  prosecuting  a 
prospecting  tunnel  on  its  ledge.  They  are  in  now  about  two  hundred 
and  fifty  feet.  Two  hundred  feet  of  this  w^as  run  in  i^revious  years. 
The  present  contract  is  for  one  hundred  and  fifty  feet  or  until  the  ledge 
is  struck,  which  they  expect  to  do  before  the  contract  is  finished.  This 
ledge  is  one  of  the  oldest  locations  in  the  district  and  has  long  been 
held  in  higli  esteem. 

Work  is  also  being  prosecuted  on  the  first  extension  north  of  the 
Arizona,  by  the  original  locators.  The  same  character  of  ore  as  that 
found  in  the  original  claim  and  the  first  south  extension  has  been 
struck ;  but  there  has  not  been  work  enough  done  on  it  yet  to  deter- 
mine its  value. 

The  National  Company  is  resuming  work  on  its  ledge  and  erecting  a 
5-stamp  mill  on  Buena  Vista  Creek.  This  company's  ledge  yields 
largely  in  gold,  an  exception  in  this  district.  All  of  the  mills  in  this 
district  have  been  improved  during  the  last  summer  and  the  capacity  of 
each  of  them  increased. 

Quite  an  impulse  to  mining  was  given  in  this  district  last  year  by  the 
introduction  of  Chinese  labor  in  the  mills  by  John  C.  Fall,  of  the  Ari- 
zona mine,  thus  greatly  cheapening  the  cost  of  reduction  and  bringing 
into  profitable  working  a  large  amount  of  ore  formerly  rejected.  The 
miners  resisted  at  first,  and  drove  the  Chinese  out  of  the  district ;  but 
the  latter  were  immediately  brought  back  and  reinstated  in  their  places 
and  by  common  consent  allowed  to  remain,  many  of  the  leaders  in  the 
demonstration  against  them  acknowledging  that  in  using  force  they 
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had  committed  an  error  in  policy.  There  is  no  probability  of  any  fur- 
ther disturbance  on  this  score.  At  Fall  &  Temple's  10-stamp  mill, 
Chinese  sort  the  ore,  feed  the  batteries,  attend  the  pans,  and  do  nearly 
all  the  work  about  the  mill. 

Another  change  was  made  in  labor,  abolishing  the  three  8-hour 
shifts  per  day,  and  putting  on  two  shifts  of  ten  hours  each.  The  miners 
struck,  not  objecting  to  the  increased  time  of  labor,  but  demanding  a 
corresponding  increase  of  pay ;  but  the  mine  owners  refused  to  yield, 
and  labor  was  resumed  in  a  few  days  at  four  dollars  a  day  for  ten  hours' 
work. 
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Estimafe  of  costs  of  minlitg  and  reducing  ores  in   Bucna  Vista  district,  Humboldt  County, 

Nevada,  July  1,  18G9. 

Wages  of  first-class  miners:  Four  dollars  a  day,  or  three  dollars  and  board. 

Wages  of  second-class  miners  :  Not  known  here. 

Wages  of  surface  laborers :  Three  dollars  to  three  dollars  and  fifty  cents  per  day. 

Cost  of  lumber  per  thousand  :  Fifty  to  sixty  dollars. 

Cost  of  mining  timber  :  Twenty- five  cents  to  two  dollars  a  piece. 

Cost  of  common  powder:  Five  to  six  dollars. 

Cost  of  giant  powder  :  None  used  yet. 

Cost  of  quicksilver  :  Sixty-five  to  seventy  cents  per  pound. 

Cost  of  freight  from  base  of  supplies :  Sixty  dollars  per  ton. 

Cost  of  fuel:  Ten  to  twelve  dollars  per  cord  for  cedar  wood. 

Cost  of  ten-stamp  mill,  California  pattern  :  Freight,  ''twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill :  Freight,  erection,  *thirty-five  thousand  dollars. 

Average  mining  cost  per  ton :  Twelve  to  fifteen  dollars. 

Average  milling  cost  per  ton :  Twelve  dollars. 

Average  pulp  assay  of  ore  i  Sixty  to  one  hundred  dollars. 

Average  yield  of  ore :  Thirty  to  sixty  dollars. 

i?enifl)'As. -^Indian  laborers,  employed  about  the  mine,  get  from  $1  50  to  $2  50.  Very 
little  lumber  is  used  in  the  mines.  Timber  is  used  to  support  loose  i>arts  of  the  rock, 
and  mostly  for  support  in  stoping.  The  mines  being  yet  in  their  infancy,  much  dead- 
work  has  been  done,  increasing  the  average  cost  of  mining  per  ton.  The  assay  of  the 
pulp  varies  a  great  deal.  It  should  be  understood  that  the  assay  of  the  pulp  does  not 
show  the  average  value  of  the  ore,  since  the  richest  part  is  selected  and  shipped  to 
San  Francisco,  &c.,  for  smelting.  The  lots  of  ore  shipped  assay  from  |i300  to  |;700  per 
ton.  Of  the  mills  erected  during  the  year,  one  was  put  up  before  the  railroad  was 
completed,  and,  therefore,  no  benefit  was  derived  from  cheap  transportation,  and  the 
other  was  built  by  contract,  with  a  loss  to  the  contractor.  Besides,  one  is  of  the 
capacity  of  twenty  stamps,  but  has  only  ten  stamps,  and  the  other  is  for  a  10-stamp 
miU,  but  has  only  five  stamps.  Therefore,  the  cost  of  a  10  and  20-stamp  mill  can 
only  be  estimated  as  above,  considering  the  cheaper  transportation  obtained  at  the 
present  day. 

BATTLE   MOUNTAIN  DISTRICT. 

This  district  is  in  a  very  flourishing  condition.  The  Little  Giant  mine 
continues  to  hold  the  first  jiosition  in  the  district.  The  Little  Giant 
mill  (steam,  five  stamps)  has  been  running-  steadily  for  about  a  year, 
and  cruslies  six  tons  daily.  The  rock  yields  from  $150  to  $280  per  ton, 
without  roasting.  Bullion  from  .980  to  .098,  fine •.  no  gold.  This  mine 
is  situated  on  the  eastern  slope  of  Battle  Mountain,  eight  miles  from 
the  Central  Pacific  railroad,  by  the  usually  traveled  road,  or  about 
five  miles  in  a  direct  line.  There  are  three  tunnels  already  run  on  the 
ledge.  The  lower  tunnel  is  about  240  feet  in  length.  Work  is  being 
prosecuted  in  all  the  tunnels.  This  mine  is  owned  by  Governor  A.  P.  K. 
Safibrd,  of  Arizona,  and  Messrs.  McBeth,  Fox,  and  Melander,  of  Hum- 
boldt County. 

The  Brooklyn  Company,  a  New  York  corporation,  is  working  copper 
mines  in  this  district,  sinking  shafts  on  three  different  ledges,  extracting 
ore  from  all,  and  shipping  it  to  Swansea,  in  Great  Britain.  Their  ore 
contains  some  silver,  in  what  quantity  I  am  not  informed. 

The  Great  Central  Company,  a  San  Francisco  company,  is  also  work- 
ing in  copper  and  shipping  it  by  rail. 

In  Copper  Caiion,  in  this  district,  about  eight  miles  south  of  the  Little 
Giant  ledge,  two  or  three  companies  are  extracting  copper  ore. 

An  English  company  has  also  been  formed  in  Liverpool  to  operate  in 
copper  in  this  district,  "and  is  about  commencing  active  work. 

Messrs.  Whitcomb,  Briarly,  and  Lott  are  working  a  copper  vein  on 
the  west  side  of  Battle  Mountain,  quite  distant  from  the  other  workings^ 
The  ore  gives  by  assay  fourteen  per  cent,  copper,  and  $475  80  silver  per 
ton. 


*Eatiinated. 
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Mr.  Fox,  of  the  Little  Giant,  is  prospecting  the  Buena  Vista  series  ot 
ledges,  silver-bearing. 

It  is  not  probable  that  any  more  mills  will  be  erected  in  this  district. 
The  ore  will  doubtless  be  shipped  to  the  Truckee  Eiver,  at  the  eastern 
base  of  the  Sierra  Nevada,  for  reduction  by  roasting  and  smelting.  The 
Nevada  Land  and  Mining  Company,  (limited,)  a  London  company,  has 
erected  at  its  works  in  Eeno,  on  the  Truckee,  under  the  su])ervision  of 
Mr.  Stelefeldt  himself,  a  Stelefeldt  chloridizing  furnace,  mainly  for  the 
reduction  of  Humboldt  ores. 

The  bulk  of  the  Battle  Mountain  ores  can  be  freighted  from  the  mines 
to  the  railroad  for  $5  per  ton,  and  thence  to  the  Truckee  for  about  $7 
additional  per  ton. 

ECHO  DISTRICT.  : 

This  district  is  in  the  Star  range  of  mountains,  on  the  slope  facing 
the  railroad,  and  about  one  hundred  and  twenty  miles  distant  from 
Eeno.  The  Alpha  is  the  prominent  mine  of  this  district.  It  was  dis- 
covered in  1863  and  worked  for  about  a  year  by  a  California  corporation. 
The  work  was  confined  entirely  to  the  surface  ore,  which  yielded  from 
$100  to  $400  per  ton ;  but  as  the  amount  obtained  by  superficial  working 
was  necessarily  limited,  the  yield  from  this  source  soon  dropped  off, 
and  a  reaction  in  mining  affairs  in  Humboldt  County  setting  in  by 
reason  of  the  excitement  about  Eeese  Eiver,  work  on  the  Alpha  was 
stopped  and  not  resumed  until  1868.  At  tbis  time  some  of  the  share- 
holders most  familiar  with  the  mine  took  a  contract  from  the  company 
to  open  the  ledge  for  the  privilege  of  extracting  four  thousand  tons  ot 
ore.  They  sunk  a  shaft  6  by  0  feet  to  the  depth  of  120  feet,  exposing  a 
fine  vein  of  ore  eight  feet  wide  and  assaying  from  $60  to  $2,000  per  ton. 
The  ore  mined  in  sinking  the  shaft  (107  tons)  gav^e  an  assay  value  of 
$10,565,  and  yielded,  by  mill  process,  $0,332.  This  mine  has  lately  been 
purchased  by  the  Nevada  Land  and  Mining  Company,  the  English 
company  before  referred  to,  which  has  extensive  reduction  works  on  the 
Trnckee  near  Eeno,  under  the  sui^erintendency  of  J.  J.  Dunne,  esq., 
general  manager  of  all  of  this  company's  property  in  Nevada.  Since 
the  purchase  of  the  mine  by  this  company,  work  has  been  vigorously 
prosecuted.  The  shaft  has  been  deepened  30  feet  and  a  tunnel  run  to 
connect  with  the  bottom  of  the  shaft.  Another  tunnel  is  now  being  run 
which  will  strike  the  ledge  at  a  depth  of  about  350  feet.  Two  hundred 
and  fifty  feet  of  this  tunnel  is  now  completed.  About  thirty  men  are 
employed  at  the  mine,  and  new  hands  are  put  on  as  fast  as  they  can 
get  room  to  work.  The  company  is  now  extracting  about  12  tons  of  ore 
per  day.  The  ore  is  hauled  in  wagons  to  the  railroad,  a  distance  of  three 
miles,  at  a  cost  of  $2  25  per  ton,  and  freighted  thence  by  rail  to  the 
company's  mill  at  Eeno,  one  hundred  and  twenty  miles,  at  a  cost  of 
$3  50  per  ton.  The  claim  is  2,100  feet  in  extent.  The  vem  can  be  traced 
on  the  surface  by  the  outcrop  for  about  1,800  feet,  and  worked  by  tun- 
nels to  the  depth  of  500  feet.  The  dip  is  about  sixty  degrees  west. 
There  are  no  signs  of  any  heave  or  break,  unless  it  be  at  a  point  about 
300  feet  from  the  north  end  of  the  claim.  There  is  a  good  deal  of  sul- 
phur in  the  ore,  which  prevents  successful  reduction  by  the  common 
process ;  but  the  mill  at  Eeno  has  been  altered  from  the  wet  to  the  dry 
process  of  crushing,  and  furnaces  built  to  roast  the  ore.  The  richer 
portions  of  the  ore  are  shipped  to  England  through  Eogers,  Meyer  & 
Co.,  of  San  Francisco.  The  operations  on  this  mine  have  attracted  a 
great  many  persons  to  the  district,  aud  quite  a  number  of  the  locations 
made  in  former  days  are  now  being  prospected.    Tliis  district  being 
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only  throe  miles,  by  a  down-grade,  from  the  railroad,  a  good  location 
here  lias  a  special  value. 

GOLD   RUN  DISTRICT. 

This  district  continues  in  about  the  same  condition  as  set  forth  in  my 
last  report.  The  New  York  Company,  of  which  Mr.  Negus  is  the  super- 
intendent, which  lirst  bought  half  of  the  Oolconda  mine,  has  lately 
bought  the  remaining  half  and  is  now  working  the  whole  mine  quite 
successfully.  There  are  some  very  tine  base  metal  ledges  iu  this  dis- 
trict awaiting  capital  for  development. 

HUMBOLDT  DISTRICT. 

The  only  change  worthy  of  note  in  this  district  since  my  last  report 
is,  that  the  bed  of  sulphur  mentioned  therehi  is  now  being  worked, 
mainly  with  Chinese  labor,  by  W.  &  J.  Spence,  of  Unionville.  The 
sulphur  is  shipped  to  San  Francisco  by  railroad. 

ORO   FINO  DISTRICT. 

The  Yosemite  mine,  mentioned  iu  my  last  report,  is  now  being  worked 
under  the  siiperintendency  of  J.  T.  Maclane,  with  satisfactory  results. 
The  work  thus  far  done  is  mainly  in  the  nature  of  ]irospecting.  A  streak 
of  black  sulphuret  ore,  assaying  from  $2,000  to  $4,000,  has  been  struck 
iu  the  shaft.  This  rich  streak  is  now  about  five  inches  wide.  The  mine 
is  about  ten  miles  from  the  railroad.  ^ 

SACRAMENTO  DISTRICT. 

There  is  considerable  work  doing  in  this  district  in  prospecting  old 
claims.  The  Rochester  Company,  Mr.  Onderdonk,  superintendent,  is 
prosecuting  work  on  its  location  on  the  Montana  ledge,  with  great  vigor. 
Great  interest  is  felt  in  the  operations  upon  this  ledge.  It  is  the  largest 
one  in  this  portion  of  the  country,  antl  being  only  five  miles  from  the 
railroad,  will  be  an  immense  affair  if  it  proves  as  rich  as  expected. 

SIERRA  DISTRICT. 

During  the  past  year  the  Tallnlah,  Gem,  and  one  or  two  other  mines 
have  been  worked  to  a  limited  extent.  The  prospects  are,  that  work 
will  soon  be  resumed  on  the  Monroe  also. 

STAR  DISTRICT. 

There  has  been  but  slight  movement  in  mining  matters  in  this  district 
during  the  last  year.  The  Sheba  mine  was  opened  again,  and  a  small 
amount  of  ore  taken  out  on  the  contract  system.  The  same  was  done 
with  the  North  Sheba.  The  De  Soto  Company  (first  extension  south) 
worked  five  men  for  a  little  while  during  the  summer,  but  no  regular 
work  can  be  said  to  have  been  done  on  the  Sheba  vein  during  the  jiast 
year.  E,  Page  Davis  has  resumed  work  on  the  Almira  series  for  a  New 
York  company.  He  is  now  driving  iu  the  tunnel  formerly  started.  It 
is  in  now  about  150  feet.  There  was  some  excitement  in  this  district 
last  summer  over  gold-idacer  diggings.  The  deposits  were  found  on 
Star  Creek  near  the  mouth  of  the  cafion.  The  gold  was  very  pure 
and  quite  coarse  and  rough.  The  particles  ranged  from  the  size  of  a 
small  bean,  as  maximum,  to  a  mustard  seed,  as  minimum.     The  priu- 
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cipal  importance  attached  to  tliese  discoveries  was  due  to  tlie  belief 
that  they  indicated  the  existence  of  gold-hearing  quartz  ledges  in  the 
canon  above.  Gold  has  been  found  on  the  banks  of  the  creek  in  Star 
City,  two  and  a  half  miles  above,  but  the  particles  were  much  finer  than 
those  found  at  the  mouth  of  the  caiion.  Gold  placers  were  also  found 
in  18G4:  on  the  opposite  side  of  the  mountain  near  the  summit. 

WINNEMUCCA  DISTRICT. 

Messrs.  Buck  and  Kuukel  have  been  extracting  ore  steadily  for  the 
last  year,  under  contract,  from  the  Pride  of  the  Mountain  ledge,  and 
shipping  the  ore  by  rail  to  San  Francisco.  They  arc  down  150  feet  and 
are  getting  very  rich  ore.  They  have  lately  found  considerable  quanti- 
ties of  horn-silver,  the  presence  of  which  in  this  district  was  not  suspected 
before.  Mr.  Pease  is  directing  the  operations  of  a  New  York  company 
on  the  Union  Series  mine. 

WHITE   CLOUD  DISTRICT. 

This  is  a  district  lately  discovered  near  the  Humboldt  Lake.  Some  very 
fine  specimens  have  been  brought  in  from  the  Moonta,  a  ledge  named 
after  a  celebrated  mine  in  Australia.  A  great  number  of  locations  have 
been  made,  but  little  has  been  done  as  yet  to  test  their  value. 

On  the  wuole,  the  condition  of  Humboldt  County  may  be  considered 
prosperous  and  full  of  promise,  not  only  as  to  the  mining  interest,  but  in 
other  branches  of  industry.  There  is  perhaps  no  other  mineral  district 
on  the  route  of  the  railroad  which  has  been  so  much  benefited  by  its 
completion.  Freights  on  supplies  have  been  reduced  from  fifteen  cents 
per  pound  to  two  and  a  half  cents.  This  makes  it  possible  to  extract 
ore  from  many  mines  which  before  could  not  be  touched,  and,  moreover, 
furnishes  a  cheap  and  speedy  means  of  transportation  to  points  where 
reduction  is  cheaper.  As  the  cost  of  transportation  is  reduced,  the 
necessity  for  mills  will  diminish,  and  the  ore  will,  to  a  great  extent,  be 
shipped  to  the  base  of  the  Sierras,  where  wood  and  labor  can  be  obtained 
at  less  expense.  A  reference  to  my  report  of  last  year  on  this  county 
will  show  that  I  was  fortunate  in  my  predictions,  as  the  effects  which  I 
then  foretold  are  already  coming  to  pass.  Abandoned  mines  have  been 
attacked  again  with  vigor  and  success.  The  great  revolution  in  the 
notions  of  miners  has  come  to  pass,  and  base  metals,  especially  copper, 
are  welcome  ingredients,  enhancing  the  value  of  the  ores.  This  com- 
mercial and  economical  progress  coincides  most  happily  with  the  great 
metallurgical  improvement  inaugurated  by  the  Stetefeldt  furnaces,  a 
description  of  which  is  given  elsewhere  in  this  report,  and  the  effect  of 
which  will  be  nowhere  more  beneficially  felt  than  in  the  mining  districts 
of  Humboldt  County. 


CHAPTEE  XXIV. 

ESMERALDA    AND    LINCOLN    COUNTIES. 
RED  MOUNTAIN. 

Since  my  report  for  18G8,  the  Silver  Peak  and  Ked  Mountain  Gold 

and  Silver  Mhiing  Company  have  continued  the  development  of  their 

property  commensurate  with  the  plans  marked  out  at  the  beginning. 

They  have  built  and  put  to  work  another  battery  of  ten  stamps,  so  that 

H.  Ex.  Doc.  207 13 
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tliey  have  thirty  stamps  now  rimiiing-.  Their  mill  is  one  of  the  most 
substantially  built  and  perhaps  the  most  regularly  working  on  the  Pa- 
cific coast.  It  has  been  running  at  full  capacity  ever  since  June,  and 
the  profits  derived  have  been  used  to  still  further  develop  their  property 
and  to  enlarge  and  improve  the  works.  They  have  added  self-feeders 
to  all  their  batteries,  every  five  stamps,  or  one  mortar,  having  a  separate 
feeder.  This  improvement  saves  fifty  per  cent,  of  the  usual  cost  of 
feeding"  the  batteries,  only  half  the  former  number  of  men  being  re- 
quired for  that  work.  Other  machinery  has  been  added  with  success 
during  the  year,  for  the  purpose  of  economizing  labor.  Shops,  store- 
houses, lodging-houses,  boarding-houses,  and  oflices,  all  substantial 
buildings,  have  been  added  ;  a  large  farm  has  been  put  under  cultiva- 
tion to  raise  supplies  for  man  and  beast,  and  a  good,  direct,  and  easy 
road  has  been  built  from  the  works  to  Wadsworth,  on  the  Pacific  rail- 
road. 

The  skillful  use  made  of  the  natural  advantages,  which  the  location 
offers  for  mining  on  a  large  scale  and  at  an  extraordinarily  low  cost,  has 
been  described  in  my  last  year's  report.  The  company  have  now  made 
an  open  cut  along  the  whole  side  of  the  mountain,  on  one  of  the  veins, 
which  is  to  serve  as  a  base  line.  Starting  from  it,  they  quarry  out  the 
vein,  which  is  denuded  almost  entirely  from  its  hanging  wall  and  rest- 
ing on  the  slope  of  the  mountain  from  12  to  20  feet  thick,  bj^  over- 
hand stoping-.  This  mode  of  working,  which  oflfers  such  great  ad- 
vantages, even  under  ground,  is,  of  course,  still  more  to  the  i)urpose  in 
a  location  where  all  the  work  can  be  performed  in  the  open  air,  where 
there  is  no  resistance  to  the  blast  except  the  tenacity  of  the  rock  itself, 
and  where  the  whole  side  of  the  ledge  is  in  full  view  for  a  height  of 
1,000  feet  above  the  base  line.  The  whole  expense  of  raising  water 
and  ore,  a  heavy  tax  on  the  mine  owner  in  the  best  mines,  is  thus 
entirely  dispensed  with.  Here  all  the  ore  quarried  descends  to  the  base 
line  and  thence  to  the  mill. 

The  mill  employs,  including  engineer  and  fireman,  only  five  men  and 
the  superintendent.  The  cost  of  working  the  ore  is  expected  to  be  only 
$4  per  ton  henceforth. 

The  unmistakable  abundance  of  the  gold-bearing  ores,  their  known 
value,  the  light  cost  of  mining  and  transportation,  the  extraordinarily 
low  rates  of  milling,  combined  with  cheap  supplies  and  the  company's 
judicious  and  liberal  outlays  for  the  purpose  of  securing  complete  unity 
and  economy  in  all  the  operations,  bespeak  a  bright  future  for  this  re- 
markable undertaking. 

PAHRANAGAT  DISTRICT. 

In  my  report  for  18G8  I  gave  a  brief  description  of  the  features  of 
this  district,  and  a  summary  of  the  results  of  mining  operations  up  to 
that  time.  The  grand  totals  of  expenditure  and  production  were  not 
encouraging.  It  appeared,  from  the  best  information  I  could  obtain, 
that  nearly  a  million  dollars  had  been  spent  in  roads,  dwellings,  mills, 
prospecting  and  mining,  and  only  820,000  worth  of  bullion  shipped. 

The  following  sentence  from  that  report  contains  the  key  to  this 
state  of  affairs :  "The  developments  in  this  district  are  both  costly 
and  extensive,  but  have  been  conducted  with  such  conspicuous 
absence  of  skill  and  common  sense,  that  they  may  be  said  to  have  pro- 
duced hardly  any  results  whatever.  On  the  one  hand,  no  mine  has  yet 
been  made  productive ;  and  on  the  other  hand,  scarcely  any  have  been 
so  thoroughly  explored  as  to  render  their  unx^roductiveness  a  matter  of 
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certainty.  But  few  companies  are  now  at  work,  and  it  is  to  be  hoped 
that  these  will  persevere  until  the  actual  value  of  the  district  is  ascer- 
tained." 

The  successive  discouragements  and  disappointments  attendant  upon 
the  labors  of  nearly  four  years,  and  the  excitement  produced  by  the 
sudden  development  of  White  Pine,  caused  most  of  the  mines  to  be 
abandoned.  At  last  only  one  important  enterprise  was  left  in  active 
operation,  and  it  was  reserved  to  that  one,  the  Hyko  Company,  workiug 
upon  the  great  vein  of  the  same  name,  to  retrieve  the  waning  fortunes 
of  Pahrauagat.  The  unusual  perseverance  and  courage  with  which  this, 
company  has  pushed  forward  its  work,  until  it  has  arrived  at  a  poini 
where  success  appears  no  longer  visionary,  deserve  the  highest  praise 

The  authorities  of  later  date  than  those  on  which  I  based  ipy  last  re- 
port are  the  following : 

1.  A  very  elaborate  and  careful  report  on  Pahranagat,  by  Herr  Berg- 
referendar  Carl  Haber,  of  Prussia,  published  in  the  Berggeist,  of  Co- 
logne, in  December,  1869. 

2.  The  prelimiuary  report  of  a  military  reconnaissance  through  South- 
ern Nevada,  bj"  Lieutenants  George  M.  Wheeler  and  D.  W.  Lockwood, 
of  the  United  States  Engineers,  dated  San  Francisco,  January  21,  1870. 

3.  The  report  of  Mr.  John  H.  Forster,  State  engineer  of  Michigan, 
who  examined  the  mines  early  in  1809. 

4.  The  report  of  Mr.  A.  F.  White,  mineralogist  for  the  State  of  Ne- 
vada, who  examined  the  mines  in  August,  1SG8,  but  whose  observations 
were  not  accessible  to  me  at  the  time  of  my  former  report. 

5.  The  files  of  the  Engineering  and  Mining  Journal. 

From  the  mass  of  information  thus  furnished  I  condense  the  following 
statement : 

Pahranagat  Valley  is  situated  nearly  in  the  geographical  center  of 
Lincoln  County.  The  best  routes  from  the  Pacific  railroad  to  Arizona 
pass  through  it,  as  is  shown  by  Lieutenant  Wheeler's  tables,  two  of 
which  are  presented  herewith  in  a  condensed  form.  # 

Distances  from  Toano,  on  Central  Pacific  railroad,  to  Prescoif,  Arizona,  via  Egayi  Canon, 
Murrai/'s  Creek,  and  mouth  of  Virgin  River. 


Toano  to — 

Miles. 

Miles. 

80 
40 

16.16 
28.80 
20.  92 
16.67 
31.67 
19. 12 
134.  85 
170.  26 

120.  00 

130. 10 

164.  96 

185.  88 

202  55 

234.  22 

Hyko .         .            

253.  34 

388. 19 

Prescott 

558.45 

Of  this  route  Lieutenant  Wheeler  remarks  :  "  In  case  further  devel- 
opments prove  that  the  distances  marlced  '  estimated'  in  the  above  table 
are  on  feasible  routes,  the  above  line  of  communication  will  be  the 
practicable  one  of  the  future  for  through  travel  from  the  Central  Pacific 
railroad  to  Arizona.  All  distances,  except  those  marked  '  estimated,' 
were  measured  during  the  trip."  The  estimated  distances  to  which  he 
alludes  include  the  route  from  Toano  to  Murray's  Creek,  and  the  route 
from  the  Virgin  River  to  Fort  Rock  Springs,  seventy-eight  miles  from 
Prescott.  The  latter  route,  comprising  ninety-two  miles,  I  know  nothing 
about.    Of  the  former,  between  the  railroad  and  Murray's  Creek,  I  have 
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good  authority  for  saying  that  it  offers  one  of  the  best  natural  roads  in 
the  world,  passing  through  the  magnificent  Steptoe  and  Goshoot  Val- 
leys. A  part  of  it,  amounting  to  perhaps  fifty  miles,  (the  whole  dis- 
tance is  one  hundred  and  twenty  miles,)  I  myself  saw  in  1808. 

Distances  from  Elko,  on  the  Central  Pacific  railroad,  to  the  mouth  of  the  Virgin  River,  and  so 
to  Arizona,  via  White  Fine  and  Pahranagat. 


Elko  to- 


Crescent  station 

Willow  Creek , 

Overland  Eoad  Station 

Big  Tent 

Monte  Cristo  Mill,  (White  Pine) 

Yokum's , 

Currant  Creek 

Silver  Canon,  (estimated) 

Hyko 

Mouth  of  Virgin 


Miles. 


Milos. 


7.83 

16.09 

23.92 

38.  00 

61.92 

34.25 

96.17 

26.10 

122. 27 

17.62 

139.  89 

19.27 

159. 16 

55.  00 

214. 16 

9.50 

223.  66 

134.  85 

358. 51 

This  route  does  not  differ  from  the  other  south  of  Hyko.  North  of 
that  place,  which  is  the  principal  town  of  Pahranagat,  the  Egan  route 
reaches  the  railroad  in  two  hundred  and  fifty-three  miles,  and  the  White 
Pine  route  in  two  hundred  and  twenty-four  miles.  Whichever  shall  be- 
come hereafter  the  general  line  of  travel,  this  district  will  secure  the 
advantages  of  the  communication.  The  mouth  of  Virgin  Eiver  is  just 
above  ColviUe,  on  the  Colorado  River.  If  the  navigation  of  this  river 
should  be  improved,  or  even  if  suitable  steamers  should  attempt  it,  the 
communications  of  the  district  would  be  cheapened  and  shortened. 
At  present  it  is  folly  to  rely  on  the  navigation  of  the  Colorado  above 
Fort  Mohave,  or  even  up  to  that  point ;  and  the  vexatious  delays  and 
disasters  attending  the  transmission  of  freight  by  that  route  render  it 
for  the  time  being  quite  impracticable. 

The  valley  contains  15,000  to  18,000  acres  of  arable  laud,  a  con- 
sidei^ble  portion  of  which  is  available  for  cultivation  without  irri- 
gation. Although  the  distribution  of  water  is  unequal  throughout 
the  district,  the  amount  is  sufficient  for  the  irrigation  of  the  land 
requiring  it ;  and  the  height  and  disposition  of  the  mountain  ranges, 
together  with  the  occurrence  of  several  powerful  springs,  the  water 
of  which  is  under  considerable  hydrostatic  pressure,  indicate  veiy 
clearly  that  artesian  wells,  suitably  located,  would  increase  the  supply. 
Lieutenant  Wheeler  puts  this  valley  next  to  Euby  Valley,  (the  ranches 
of  which  are  celeln'ated  as  the  best  in  Nevada,)  as  to  the  amount  of  its 
agricultural  laud. 

A  description  of  the  geological  features  of  the  mineral  belt  of  Pah- 
ranagat is  to  be  found  in  my  former  report,  page  113.  It  is  sufiicient  here 
to  remark  that  the  principal  ore  deposits  extend  along  the  precipitous 
eastern  slope  of  Mount  Irish  or  Great  Quartz  Mountaiu.  There  are  nu- 
merous fissures,  running  apparently  in  every  direction ;  but  the  sum  of 
all  explorations  up  to  this  time  seems  to  show  that  there  is  but  one 
master  lode,  generally  called  the  Hyko  lode,  coursing  nearly  parallel 
with  the  crest  of  the  range,  (not  far  from  north  and  south,)  dipping- 
easterly,  and  traced  on  the  surface  and  by  mining  for  a  distance  of  five 
miles.  According  to  present  appearances,  all  other  ore  deposits  of  the 
district  may  be  considered  as  subordinate  to  this.  Several  caiioas,  of 
which  Silver  Cauon  is  the  deepest,  cut  across  this  lode,  affording  nu- 
merous opportunities  for  access  at  considerable  depths  by  adits  on  the 
vein  itself.  This  favorable  topographical  feature  is  one  of  the  most  im- 
portant elements  of  success  in  developing  these  deposits  on  a  large 
svorking  scale.    The  depth  of  Silver  Caiion  below  the  summit  is  800 
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feet ;  below  the  lowest  tunnel  in  the  canon,  a  little  over  500  feet  j  and 
below  the  lowest  point- ever  reached  on  the  lode  (the  bottom  of  a  shaft 
in  Cedar  CaSon)  on  the  south,  nearly  400  feet. 

The  distance  to  Hyko  is  nine  and  a  half  miles,  by  an  excellent  road, 
all  the  way  down-grade.  The  company's  mill  is  situated  at  Hyko,  on 
account  of  the  water  supply  ;  but  an  artesian  boring  is  now  going  on  in 
Silver  Caiion,  which  is  reasonably  expected  to  furnish  water  for  the 
miners  and  possibly  for  milling  purposes  also.  As  will  be  seen  in  the 
sequel,  however,  the  company  has  accepted  the  present  situation,  and 
based  its  plans  for  the  future  upon  the  supposition  that  transportation 
of  ores  to  Hyko  will  remain,  as  it  now  is,  an  unavoidable  necessity.  If 
subsequent  success  in  boring  shall  enable  the  beneficiation  to  take  place 
nearer  the  mines,  so  much  the  better. 

It  remains  to  bo  observed  that,  while  timber  and  fuel  are  not  abun- 
dant in  the  valley  itself,  the  mountainous  mineral  belt  affords  a  supply 
unusually  large  and  valuable.  In  this  respect,  scarcely  any  mining  dis- 
tricts of  ISTevada  are  so  highly  favored. 

Such  being'  the  natural  conditions  which  surround  this  enterprise,  the 
following  are  the  results  of  operations  thus  far,  and  the  prospects  for 
the  future.  The  various  claims  known  as  the  Illinois,  Indiana,  Soledad, 
Chimney,  Cocomongo,  and  Yellow  ledges  are  parts  of  the  Hyko  lode, 
and  all  belong  to  the  Hyko  Company.  The  company  has  acquired  the 
title  also  to  numerous  outlying  and  diverging  locations,  which,  before 
the  establishment  of  a  main  master-lode,  were  considered  to  be  inde- 
pendent and  of  equal  value,  but  which,  for  the  present,  principally  serve 
to  secure  the  whole  of  the  Hyko,  with  all  its  dips,  spans,  angles,  and 
flank-deposits,  against  x>iratical  or  interfering  locations,  and  consequent 
litigation. 

It  is  not  necessary  to  recapitulate  here  the  developments  made  upon 
the  various  claims  of  the  lode.  This  company,  like  all  the  rest  that 
once  flourished  in  Pahranagat,  committed  serious  errors  in  their  prelimi- 
nary work,  and  the  result  was  an  enormous  expenditure,  without  any 
reward  in  the  shape  either  of  profits  or  of  definite  knowledge.  Within 
the  past  two  years,  however,  the  explorations  have  borne  valuable  fruit. 
The  vein  has  been  extensively  exposed  in  the  Illinois  and  Indiana — two 
adjoining  claims,  on  both  sides  of  Silver  CaGou — and  the  following  facts 
are  testified  to  by  all  the  authorities  I  have  mentioned. 

The  Illinois  is  opened  by  a  shaft  and  three  tunnels.  Of  the  latter,  the 
upper  one  is  quite  near  the  surface,  the  second  cuts  the  shaft  187 
feet  below  the  surface,  and  the  third,  288  feet  below  the  surface.  All 
these  tunnels  show,  wherever  they  expose  the  vein,  a  lode  of  the  average 
width  of  21  feet,  containing  chimneys  of  rich  ore,  and  an  almost  uni- 
form mass  of  low-grade  ore.  The  Indiana,  which  has  been  opened  with 
a  shaft  and  a  tunnel,  shows  in  places  a  much  larger  fissure — at  one  point 
65  feet  in  width — and  the  same  general  characteristics.  In  the  begin- 
ning of  mining  operations,  it  was  intended  to  pursue  the  policy,  so  com- 
mon and  so  ruinous  in  Nevada,  of  working  only  the  first-class  ores,  and 
throwing  away  the  rest.  But  the  rich  bodies  of  first-class  ore  were  soon 
exhausted,  and  to  the  eyes  of  the  miners,  the  ore  of  low  grade  was  no 
better  than  barren  rock.  Thus  it  came  to  pass,  for  instance,  in  the  List 
(a  remote  claim  to  the  south)  and  the  Illinois,  two  of  the  best  known 
mines,  that  the  rich  bodies  o4  pay  ore  first  struck  extended  some  40 
feet  below  the  croppings,  and,  as  I  remarked  in  my  former  report, 
down  to  180  feet,  no  more  material  was  found  which  would  pay  ex- 
penses. ISTow  the  material  remains,  of  course,  to-day  just  what  it 
was  then.  jSTo  doubt  other  rich  chimneys  of  ore  might  be  discovered  ia 
the  course  of  explorations;  but  the  character  of  the  vein  is  that  of  a 


198     MINES    AND   MINING   WEST    OF    THE    ROCKY    MOUNTAINS. 

huge,  regular  mass  of  low-grade  ore,  aud  the  true  and  only  basis  of  a 

fining  industry  upon  it  is  the  profitable  extraction  of  low-grade  ore. 
have  had  frequent  occasion  to  enforce  this  principle,  which  is  so  uni- 
versally applicable  as  almost  to  warrant  the  declaration  that  the  aver- 
age mill-yield  of  ores  per  ton  in  any  active  district  is  in  inverse  relation, 
to  the  soundness  and  prosperity  of  mining  in  that  district.  As  a  gen- 
eral rule,  after  the  first  crop  of  lucky  boiumzas  has  been  gathered,  and 
the  operations  of  regular  mining  have  begun,  a  high  yield  in  the  mills 
indicates,  not  so  much  the  extraordiuary  value  of  the  deposits,  as  the 
great  cost  of  working  them.  This  will  appear  if  we  'consider  the  fact,  that 
rich  ores  do  not  occur  alone.  For  every  ton  of  ore  worth  $1,000  there 
are  likely  to  be  two  worth  6500  each,  or  ten  worth  $100  each,  and  so  on; 
and  these  poorer  ores  are  so  associated  with  the  richer,  that  they  must 
be  penetrated,  and  often  extracted,  before  the  latter  can  become  avail- 
able. It  is  therefore  usual  to  separate,  by  rude  hand-sorting  upon  the 
dumps,  the  ore  that  will  pay  for  reduction,  aud  throw  the  rest  away. 
Bat  the  rich  ore  must  thus  pay  also  for  the  extraction  of  that  which  is 
discarded.     For  instance,  suppose  the  items  of  expense  are  as  follows : 

Extraction  per  ton $10 

Transportation   per  ton B 

Mill  treatment  per  ton 34 

Total 52 

Add  to  this  the  loss  of  say  twenty  per  cent,  in  treatment,  the  heavy 
taxes  of  the  State  on  production,  (one  and  a  half  j)er  cent,  on  all  over 
$40  per  ton,)  and  the  interest  on  capital,  and  it  will  be  found  that  $70 
per  ton  is  required  to  paj^  expenses.  But  in  sortiug  ore,  the  first  class 
must  be  considerably  richer  than  $70,  since  it  has  to  bear  the  cost  of 
extraction  and  sorting  for  the  whole.  Thus,  if  five  tons  are  extracted 
containing  in  the  aggregate  $200,  it  is  evident  that  they  cannot  be  worked 
with  profit.  If  two  tons  are  sorted  out  for  reduction,  they  must  con- 
tain at  least  $90  each  to  pay  expenses,  thus: 

Extraction,  5  tons $50 

Sorting  and  handling 10 

Transportation 16 

Reduction 68 

Loss,  taxes,  &c 36 

Costs  on  two  tons 180 

If  one  ton  only  is  saved,  it  must  be  worth  at  least  $120.  Yet  one  ton 
in  five  is  a  better  proportion  than  I  have  generally  found  in  mines 
where  ore  of  high  grade  only  is  sent  to  mill.  These  considerations 
justify  me  in  the  opinion  that  high  milliug-yields  are  frequently  but  the 
indication  of  high  costs,  and  consequently  of  wasteful  and  short-lived 
mining.  It  is  only  low-grade  ores  that  can  be  relied  upon  with  any 
degree  of  confidence  as  to  quantity,  and  it  is  only  where  such  ores  are 
profitably  worked  that  mining  has  found  a  permanent  foothold.  The 
reduction  of  expenses  by  ten  dollars  a  ton  is  a  more  important  and 
profitable  discovery  than  the  ex^Dosure  of  the  richest  outcrop  that  ever 
was  seen. 

In  the  case  of  the  Hyko  lode,  this  course  of  reasoning  is  emphasized 
by  the  teaching  of  experience,  which  shows  hand-sorting  to  be  practi- 
cally impossible.  The  ores  of  this  vein  consist  of  stetefeldtite,  and,  near 
the  surface  particularly,  argeutiferous  galena  and  chloride  of  silver. 
Probably,  at  some  depth  much  greater  than  has  yet  been  reached,  the 
more  i^ermanent  sulphurets  of  silver  will  make  their  appearance.    Now 
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these  minerals  are  very  rich  in  silver,  but  they  are  so  finely  disseminated 
in  a  gangue  of  quartz  and  calcspar,  that  hand-sorting  is  impossible. 
Hence  the  company  must  be  able  to  beneflciate  low-grade  ores,  of  which 
it  has  an  immense  suj)ply,  or  it  must  give  up  the  problem  as  too  diffi- 
cult for  solution. 

The  great  progress  made  during  the  past  two  years  is  the  adoption  of 
a  plan  which  promises  to  eifect  the  profitable  reduction  of  these  poorer 
ores.  Herr  Haber,  by  an  elaborate  calculation,  arrives  at  the  figures 
of  cost  which  I  have  hypothetically  given  above,  as  the  actual  expense 
in  Paliranagat  district  two  years  ago.  Having  satisfied  itself  by  actual 
developments  that  the  amount  of  available  ore  will  justify  the  extensive 
use  of  additional  capital,  the  company  is  now  about  to  inaugurate  oper- 
ations on  a  large  scale.  The  means  of  reducing  expenses  are  the  fol- 
lowing : 

First,  the  cost  of  provisions  and  materials  and  the  rate  of  wages 
have  notably  declined.  Wages  are  now  but  84  currency,  where  they 
were  formerly  86  ;  and  so  on,  in  i)roportion.  A  still  further  reduction 
is  quite  feasible.  I  need  only  point  to  the  Eed  Mountain  Company  at 
Silver  Peak,  Nevada,  where  cheap  labor  {$'2  per  day,  I  believe)  is  suc- 
cessfull}'  employed. 

Second,  the  cost  of  transportation  is  to  be  reduced  by  the  employment 
of  a  traction-engine,  with  a  train  of  cars,  which  will  take  80  or  100 
tons  at  a  load  from  the  mines  to  Hyko. 

Third,  the  cost  of  extraction  is  to  be  reduced  by  employing  large  num- 
bers of  men  in  the  great  stopes  which  the  extraordinary  width  of  the 
vein  will  now  permit,  and  by  opening  additional  ground  by  means  of 
drift-tunnels  from  Silver  Caiiou. 

Fourth,  the  cost  of  treatment  is  to  be  reduced  by  the  employment  of 
the  Steteieldt  furnace  instead  of  the  reverberatories  hitherto  used  for 
the  preparatory  roasting  of  the  ore  with  salt. 

Fifth,  the  proportional  cost  of  administration  is  to  be  reduced,  by  en- 
larging the  operations,  so  that  the  items  of  general  cost  now  chargeable 
to  a  few  tons  of  ore  may  be  distributed  upon  a  great  many. 

Sixth,  the  cost  of  taxes  upon  bullion  product  is  to  be  reduced  by  work- 
ing low-grade  ores,  which  pay  little  or  no  taxes. 

Seventh,  the  cost  of  sorting  is  to  be,  as  far  as  possible,  done  away 
altogether. 

It  is  impossible  to  say  exactly  what  will  be  the  saving  per  ton  in  the 
items  enumerated;  but  the  following  comiuirison  is  probably  not  far 
from  the  truth.  The  first  column  gives  the  estimates,  based  upon 
Haber's  report,  and  showing  the  former  state  of  affairs.  The  second 
column  comprises  the  figures  to  which  each  item  of  expense  may  rea- 
sonably be  exftected  to  be  reduced: 


Per  tou.       Por  ton. 


Extraction  of  ore  milled 

Extraction  of  ore  not  milled,  cliargeaWe  to  eacli  ton  of  oro  milled. 
Sorting 


Transportation  to  Uyko. 

Mill  treatment 

Administration,   <S:c 


Total 

Tax  on  ^100  ore 

Tax  on  550  oro 

Loss  in  mill  on  8120  ore. 
Loss  in  mill  on  §50  ore . . 


Daily  profit  on  IG  tons  6120  ore. 
Daily  profit  on  100  tons  §50  ore. . 


$5  00 

10  00 

5  00 

8  00 

34  00 

4  00 


C7  00 
1  00 


Bi  00 
448  CO 


?5  00 


3  00 

20  00 

1  00 


15 

"io '66 
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But  it  must  be  borne  in  mind  that  even  16  tons  daily  of  selected  rich 
ore  cannot  probably  be  obtained,  while  the  amount  of  low-grade  ore 
that  can  be  extracted  is  declared  by  all  who  have  examined  the  various 
openings  in  the  vein  to  be  far  beyond  what  I  have  assumed.  The  com- 
pany declares  its  intention  to  work  ultimately  390  tons  per  day. 
Single  mines  on  the  Comstock  ledge  have  frequently  done  much  more 
than  even  this. 

With  regard  to  the  item  of  transportation,  which  I  have  put  down  at 
$3,  I  must  add  that  I  do  not  know  what  the  traction-engine  will  be 
capable  of  performing;  but  I  am  satisfied  that  on  a  uniform  down- 
grade, ore  can  be  hauled  twelve  miles  for  $3  gold  per  ton.  This 
figure  is  below  the  average  of  Eastern  Nevada,  I  know;  but  a  fair 
precedent  may  be  found  at  Silver  Peak,  where  the  Red  Mountain  ores 
are  hauled  over  six  miles  by  mules,  at  a  considerably  smaller  rate.  Ex- 
periments are  about  to  be  made  with  the  traction-engine,  previous  to  its 
adoption  by  the  compan3^,  and,  in  the  absence  of  exact  data  concerning 
its  performances,  I  have  put  down  a  sum  which,  if  successful,  it  cer- 
tainly ought  not  to  exceed,  and  at  which  I  am  sure  that  mules  could  do 
the  work,  on  a  properly  graded  road.  (See  my  report  for  18G8,  page 
116.) 

The  following  table  shows  the  saving  by  the  use  of  the  Stetefeldt 
furnace,  and  tlie  present  low  wages: 

Costs  of  roasting  forty-eight  tons  daily. 

Haber's  estimate : 

Wood,  38  cords,  at  $10 $380  00 

Salt,  5.7  tons,  at  $60 342  00 

Wear,  repairs,  &c 63  00 

Labor,  45  roasters,  at  ,$6 270  00 

5  carmen,  5  pulp-coolers,  5  ore-men — in  all  15  men,  at  $6 90  00 

Total 1,145  00 

Cost  per  ton 23  85 

Present  estimate : 

Wood,  5  cords,  at  $8 $40  00 

Salt,  2.8  tons,  atU^ 126  00 

Wear,  repairs,  &g 25  00 

Twenty  men,  at  $3  50 70  00 

Total 261  00 

Cost  per  ton 5  70 


The  allowance  of  $14  30  per  ton,  which  I  have  made  for  the  mere 
crushing  and  amalgamation,  is  altogether  higher  than  the  probable 
cost,  indeed,  Haber's  own  estimate,  on  the  basis  of  high  i^rices  for 
everything,  leaves  only  about  $11  for  crushing  and  amalgamation 
proper ;  but  his  estimate  for  fuel  probably  includes  that  of  the  steam- 
engine. 

To  recapitulate.  The  progress  achieved  in  Pahrauagat  amounts  to 
shis: 

1.  Explorations  have  determined  which  is  the  principal,  permanent, 
•md  most  promising  lode  of  the  district.  This  lode  has  been  brought  for  a 
continuous  distance  of  several  miles  under  one  ownership,  and  vigorous 
mining  operations  have  been  concentrated  upon  it,  all  distracting  and 
wasteful  outside  ventures  being  for  the  present  suspended. 

2.  It  has  been  ascertained  that  this  principal  vein  carries,  between 
tne  well-defined,  smooth  walls  of  a  wide  fissure,  an  immense  mass  of 
')ie,  chiefly  of  low  grade ;  that  it  cannot  be  i^roperly  sorted,  and  that  it 
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must  be  beneficiated  by  reducing  to  a  minimum  the  costs  of  extraction, 
handling,  and 'reduction. 

3.  The  fortunate  decline  in  wages,  and  the  introduction  and  success 
of  the  Stetefeldt  furnace,  have  come  to  the  assistance  of  this  plan,  and 
a  system  of  operations  has  been  proposed  which  jn-omises  success,  not 
by  reason  of  supposed  extravagant  richness  of  the  ores,  but,  acknowl- 
edging the  general  low  grade  of  ore,  by  reducing  the  costs  of  its  utili- 
zation. 

Accepting,  therefore,  the  statements  of  those  recent  observers,  from 
whose  reports  the  foregoing  information  is  derived,  I  am  justified  in 
regarding  the  prospects  of  this  district  as  more  truly  promising  than 
they  have  ever  been  before. 

The  total  amount  of  bullion  i:>roduced  in  the  district  during  1869  was 
small,  probably  not  exceeding  880,000. 

TEM  PIUTE. 

This  district  is  situate  in  Pahranagat,  Lincoln  County,  in  the  extreme 
southern  part  of  the  State.  The  country  rock  is  dolomite  and  slates, 
which  dip  to  the  east,  at  an  angle  of  about  55°.  The  "veins"  dis- 
covered and  located  so  far  run  north  and  south,  and  vary  in  thickness 
from  one  to  ten  feet.  They  dip  with  the  country  rock  55°  east.  Two 
veins,  running  across  the  stratification  of  the  rock,  and  dipping  85° 
north,  make  an  exception.  One  "vein,"  consisting  of  calcspar,  im- 
pregnated with  chlorides  throughout,  and  50  feet  wide,  has  been  dis- 
covered ill  the  district,  and  named  the  Inca.  The  Savage,  Demerara, 
Masterpiece,  Real  del  Monte,  Santa  Cruz,  Silver  Peak,  Emerald,  Wyan- 
dotte, Bank  of  California,  Lady  Bell,  Thornburg,  Eattler,  Sunderland, 
Kiusej',  Pride  of  the  West,  Defiance,  Realito,  Juniata,  Belvidere, 
Titicaca,  Arlington,  Blue  Bell,  Valley  Vein,  Mountain  Chief,  Monarch, 
Little  Giant,  General  Sarsfield,  Brian  Bohrome,  Eureka,  and  Indian 
Dick,  are  all  located  in  the  district,  and  the  specimens  brought  from 
most  of  them  to  Hamilton  have  all  yielded  by  assay  from  $72  to  over 
$3,000  per  ton.  The  greatest  drawback  for  the  rapid  development  of 
the  district  is  the  want  of  water,  which  has  to  be  brought  to  the  mines 
from  springs  six  miles  distant.    Timber  abounds  in  the  region. 


SECTION    III.  — OREGON 


CHAPTER  XXII. 

GENERAL    EE MARKS. 

Tlie  natural  resources  of  this  State,  aside  from  mining,  are  set  fortli  in 
the  report  of  J.  Eoss  Browne  (18GS)  with  comprehensive  clearness.  In 
climate,  soil,  navigable  rivers  and  harbors,  Oregon  is  highly  favored, 
and  creditable  progress  has  been  made  by  her  citizens  in  the  develop- 
ment and  utilization  of  these  advantages.  The  attractions  of  the  State 
are  indeed  so  great  and  so  generally  known,  that  a  stream  of  immigra- 
tion is  constantly  pouring  into  it,  and  would  continue  to  do  so,  if  there 
were  no  mines  to  be  worked  for  gold  and  silver  in  that  region.  In  many 
parts  of  Oregon,  however,  as  elsev/here  on  the  Pacific  coast,  mining  has 
l3een  the  pioneer  of  settlement  and  civilization.  It  may  confidently  be 
expected  that  the  growth  of  a  diversified  industry  will  react  favorably 
on  that  branch  which  gave  the  first  impetus. 

Mr.  Browne's  report  describes  the  great  iron  deposits  of  the  State.  I 
ragret  to  say  that  the  manufacture  of  iron  is  not  yet  successfully  estab- 
lished, though  the  quality  and  abundance  of  the  ore  leave  nothing  to  be 
desired.  The  difiiculty  lies  in  the  high  price  of  labor,  and  can  only  be 
remedied  by  the  employment  of  Chinese.  The  woolen  manufacture, 
into  which  Chinese  labor  has  already  been  introduced,  is  thriving  and 
extending. 

Coal  is  found  in  Columbia,  Clatsop,  Coos,  Tillamook,  Benton,  Jackson, 
Douglas,  and  Clackamas  Counties.  A  considerable  export  has  sprung 
up,  and  coal-mining  promises  to  become  a  stable  and  profitable  business. 
The  abundance  and  e:#ellence  of  the  lumber  of  Oregon  are  well  known. 
The  salmon  fisheries  of  the  Columbia  are  a  source  of  considerable  reve- 
nue. The  gToss  receipts  of  the  salmon  catch  of  last  season  are  estimated 
at  not  less  than  $275,000. 

One  of  the  prominent  industries  of  the  State  is  stock-raising.  Oregon 
horses  are  highly  jnized  throughout  the  Pacific  States  and  Territories, 
and  Oregon  cattle  are  driven  in  great  numbers  south  into  less  favored 
regions. 

With  this  slight  preliminary  allusion  to  the  frequently  described  nat- 
ural resources  of  the  State,  I  proceed  to  consider  more  at  length  its  min- 
eral wealth,  especially  with  respect  to  gold  and  silver,  i)rincipally  the 
former. 

The  production  of  Oregon  and  Washington  is  usually  reckoned  to- 
gether, as  the  shipments  of  the  latter  Territory  are  made  to  Portland. 
The  treasure  shipments  of  Wells,  Fargo  &  Co.,  from  their  Portland 
ofiice,  have  been  as  follows : 

1864 $6,200,000 

1865 5,800,000 

1866 5,400,000 

1867 4,000,000 
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1868— January $195,  000 

February 145, 000 

March 140,  000 

April 150,000 

May 2:50,000 

June 355, 000 

July 280,000 

August 405,  000 

September 414,000 

October 270,  000 

November 285,000 

December 268,  000 

Total 3,037,000 


The  bullion  shipments  of  Messrs.  Ladd  &  Tilton,  bankers  of  Portland, 
during  1808,  amounted  to  $040,850.  As  Jaclison  and  Josephine  Coun- 
ties do  not  always  ship  to  Portland,  there  is  a  considerable  sum  to  be 
added  for  those  counties,  while,  on  the  other  hand,  there  are  some  de- 
ductions necessary  for  gold  from  Idaho,  finding  its  way  to  the  Columbia. 
My  estimate  of  $4,000,000  for  the  yield  of  Oregon  and  Washington  in 
1868  is  still  as  near  to  the  truth  as  I  can  attain,  and  is  generally  recog- 
nized as  a  close  approximation. 

Mr,  Samuel  C.  Mills,  agent  of  Wells,  Fargo  &  Co.,  at  Portland,  favors 
me  with  the  following  table  of  shipments  for  1809: 

January §154,  000 

February 75,000 

March 85, 000 

April - 181,000 

May 316,000 

June 257,000 

July 201,000 

August 202,000 

September 253,  000 

October 260,  000 

November 301,  000 

December 274,  000 

Total 2,550,000 


The  following  amounts  represent  the  bullion  shipment  of  Messrs.  Ladd 
&  Tilton  during  1869: 

January $51,613  46 

February 3,336  48 

March 16,815  36 

April 21,137  91 

May 50,743  12 

June 55,493  26 

July 28,334  36 

August 54,706  18 

September 19,  979  24 

October 50,140  57 

November 24,641  23 

December 42, 666  13 

Total 419,657  30 

Total,  Wells,  Fargo  &  Company $2,559,000  00 

Total,Lacld&  Tilton 419,657  30 

Private  hands  (Mr.  Mills's  estimate) 480  00 

Total 2,979,137  30 
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Mr.  Mills  remarks :  It  is  impossible  for  me  to  say  what  proportion  of 
the  above  belongs  exclusively  to  this  State,  as  Idaho,  Montana,  and 
British  Columbia  bullion  reaches  this  city.  Possibly  one-half  of  the 
above  amount  belongs  to  Oregon. 

To  this  I  would  remark  that  Mr.  Mills's  estimate  only  covers  the  ship- 
ments from  Portland,  whereas  oue  principal  placer  district  (that  of  Jose- 
phine and  Jackson  Counties)  probably  ships  its  bulliou  overland  to  Sac- 
ramento and  San  Francisco.  On  the  whole,  therefore,  I  feel  justified  in 
placing  the  production  of  Oregon  and  Washington  at  $3,000,000,  a  de- 
crease of  $1,000,000  as  compared  with  18G8. 


CHAPTER  XXVII. 

THE    GEOLOGY    OF    OREGON.* 

The  public  expenditures  of  Oregon  have  thus  far  been  conducted  on 
a  scale  of  economy  too  stringent  to  allow  any  expectation  of  such  a  lu±- 
ury  as  a  State  geological  surve3\  A  few  brief  notices  of  the  geology  of 
the  Columbia  basin,  published  in  connection  with  railroad  surveys,  give 
nearly  all  that  is  accessible  to  the  public  of  the  geological  record  of  that 
extensive  region.  And  yet  the  country  is  rich  in  geological  material, 
opening  a  field  whose  harvests  are  destined  to  be  better  known.  The 
ancient  Columbia  River  flowed  through  and  from  regions  covered  to  an 
extraordinary  extent  with  vast  bodies  of  fresh  water.  Xo  other  water- 
shed of  like  extent  has  so  worn  down  the  channels  of  its  streams  as  tf 
have  drained  off  nearly  the  whole  of  its  lake  system ;  while  through 
the  now  dry  beds  of  those  ancient  lakes  existing  streams  have  stih 
further  excavated,  until  the  whole  is  laid  bare  and  open  to  the  researche^ 
of  the  curious. 

On  entering  the  Columbia  from  the  ocean,  the  facts  that  give  the  ke,"^ 
to  its  geology  stand  out  bold  and  clear  in  the  outline  of  its  extendea 
landscape.  Two  groups  of  mountains  are  in  sight,  each  of  which,  in 
tui'u,  once  formed  a  formidable  barrier  to  the  passage  of  that  river  to 
the  sea.  On  our  right  and  left,  as  we  enter,  we  see  one  of  these  groups 
in  the  subdued  highlands  that  here  represent  the  northern  extension  of 
the  Coast  Range.  Further  on,  one  hundred  and  fifty  miles  eastward,  we 
see  the  other  group  in  the  more  elevated,  snow-capped  summits  of  the 
Cascade  Mountains.  How  like  two  vast  tidal  waves  these  two  ranges 
of  mountains  seem,  as  if  rolled  inland  from  the  great  Pacific,  and  petri- 
fied in  their  progress  into  a  rocky  skeleton  for  a  new  land.  And  such, 
in  fact,  they  became.  They  bear  now  upon  their  elevated  table  lands 
the  records  of  the  ages  they  spent  beneath  the  waters  of  the  ocean ;  the 
records  of  the  time  and  the  manner  of  their  emergence  from  the  waters 
cover,  often  with  alternating  slope  and  terrace,  their  sides ;  while  the 
deep  depressions  between  them  contain  like  evidence  that  they  once 
held  the  inland  seas  in  which,  for  a  long  period  thereafter,  were  depos- 
ited the  remains  of  marine  plants  and  animals  of  that  jjeriod.  The  cor- 
responding depressions  cast  of  the  Cascade  range,  shut  off  from  all  ac- 
cess to  the  ocean,  soon  lost  the  saltness  of  their  waters,  and  therefore 
only  contain  the  record  of  fresh-water  life. 

These  wrinklings  or  flexures  of  the  earth's  crust  which  folded  its 
rocky  masses  into  mountain  ranges,  were  not  the  only  application  of  the 

*  This  article,  by  Rov.  T.  Condon,  of  Dalles  City,  was  published  in  the  Overljind 
Monthly. 
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working  forces  of  that  age.  There  occurred,  also,  a  general  elevation 
of  the  whole  of  the  now  western  slope  of  the  continent,  giving  greater 
descent  and  consequent  wearing  force  to  its  streams ;  and,  as  a  result,  the 
rapid  wearing  of  their  channels  deeper,  until  manj^  of  its  lakes  were 
drained  off'.  Now,  as  these  streams  have  never  since  that  time  ceased  to 
llow,  and  as  the  lakes  into  which  they  flowed,  or  from  which  they  sprung, 
never,  as  long  as  they  remained  such,  ceased  to  deposit,  in  the  sediment 
of  their  floods,  the  history  of  the  life-struggle  upon  their  shores,  or  in 
their  waters,  the  resulting  records  of  these  natural  archives  must  have 
continued  in  uninterrupted  series. 

If  this  brief  introduction  l)e  at  all  true  to  the  facts  of  the  case,  then 
two  x>lain  and  important  truths  force  themselves  upon  us :  One,  that  the 
emergence  of  its  mountain  ranges  from  the  bed  of  the  ocean  forms  a 
natural  epoch  in  the  geology  of  Oregon.  The  other,  that  an  uninter- 
rupted series  of  chapters  in  its  record  of  the  past  is  found  in  the  now 
elevated  sediment  of  its  former  inland  seas  and  lakes. 

Let  us  endeavor  to  get  hold  of  the  thread  of  this  record  at  the  point 
where  it  touches  upon  our  own,  and  trace  it  backward  into  the  distant 
past,  as  tar  as  we  may,  unbroken.  But,  before  consulting  the  earth 
itself  for  the  facts  that  tell  of  past  changes,  and  of  the  forms  of  life  that 
existed  long  ago,  a  single  Indian  tradition,  founded  upon  a  belief  among 
the  Indians  of  the  Lower  Columbia  of  recent  changes  in  the  levels  of 
that  river,  will  not  be  uninteresting — perhaps  not  uninstructive.  The 
legend  states  that  formerly  the  Columbia  Eiver  was  navigable  for  ca- 
noes from  the  Chinook  villages  at  its  mouth  to  the  Dalles,  where  a  per- 
pendicular fall  of  twelve  or  fifteen  times  the  height  of  a  tall  man  ar- 
rested even  the  ascent  of  the  salmon,  and  compelled  the  Indians  of  the 
interior  to  journey  to  the  Dalles  for  their  fish,  to  trade  for  which  they 
brought  dried  buffalo  meat  and  buffalo  robes. 

The  legend  further  states  that  a  massive  natural  bridge  then  spanned 
the  river  at  the  present  Cascades.  That  this  state  of  things  was  sud- 
denly brought  to  a  close  by  a  quarrel  between  Mount  Hood  and  Mount 
St.  Helen's,  during  which  they  belched  forth  fire  and  smoke  at  each 
other,  and  cast  heavy  rocks,  with  such  noise  and  quakings  of  the  earth 
as  to  shake  down  the  bridge.  That  the  ruins  of  the  bridge  form  the 
present  Cascades,  ha^dng  also  dammed  up  the  water  above  so  much  as 
to  take  away  almost  all  of  the  upper  fall  at  the  Dalles,  and  so  permit 
the  salmon  to  pass  over  that  fall  and  away  into  the  interior,  which  they 
have  continued  to  do  ever  since.     Such  is  the  Indian  legend. 

The  gold  hunter  takes  a  pan  of  dirt,  shakes  it  thoroughly  in  water  till 
he  sees  the  gold,  if  there  be  any.  A  similar  process  may  enable  the  ge- 
ologist to  find  some  grains  of  truth  in  this  Indian  tradition.  The  le- 
gend associates  the  change  with  a  quarrel  among  the  mountains,  during 
which  they  belched  forth  fire  and  smoke,  and  cast  heavy  stones.  This 
does  not  need  even  translation  to  enable  us  to  see  in  it  a  volcanic  erup- 
tion— a  supposition  the  more  probable  from  the  fact  that  both  the  moun- 
tains named  have  been  seen  by  white  men  in  volcanic  action.  The  cast- 
ing into  the  bed  of  the  river  of  that  ancient  natural  bridge  we  may  be- 
lieve to  have  had  a  partial  foundation  in  fact — the  fact  of  an  extensive 
mountain  land-slide,  occurring  during  that  volcanic  action,  and  being 
precipitated  into  the  bed  of  the  river.  The  damming  up  of  the  waters 
above  this  slide  would  necessarily  follow,  and  also  a  rapid  or  fall  at  the 
site  of  the  slide.  Some  facts  in  the  present  state  of  the  river,  too,  give 
an  air  of  almost  historic  record  to  that  wild  legend :  1st.  The  river 
above  the  ];)resent  Cascades  is  deep  and  slow  of  current.  2d.  There  are 
buried  forests  for  miles  along  both  banks,  in  i^laces  where  local  slides 
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cannot  be  supposed.  3d.  There  is  now  a  glacier-like,  lateral  pressure 
against  the  railroad  at  the  Cascades,  so  powerful  that  the  road  is  con- 
tinually thrown  out  of  line  toward  the  river,  needing  frequent  re-adjust- 
ment. And,  4th.  There  are  many  evidences  in  the  surrounding  moun- 
tains of  recent  volcanic  action  there.  So  there  may  have  been  some 
truth  at  the  foundation  of  that  Indian  legend. 

Let  us  return  to  the  geological  record.  We  were  to  take  up  the  thread 
of  that  record  at  the  point  where  it  touched  our  own — the  human.  But 
where  do  we  find  the  last  foot-mark  of  the  human  record  from  which  we 
have  agreed  to  take  oui^ start"?  On  the  island  of  Guadaloupe  the  last 
human  foot-mark  in  the  dim  receding  distance  of  the  past  is  found  im- 
bedded in  the  solid  lime-rock  of  the  sea-shore ;  in  Florida  it  is  found 
inclosed  in  an  ancient  coral  reef  so  remote  from  the  sea-shore  as  to  have 
required  a  long  period  of  growth  in  the  laud  since  it  was  impressed 
there ;  iu  Switzerland  the  remotest  traces  of  human  life  are  lost  among 
the  ruins  of  the  wonderful  and  ancient  "Lake  Dwellings"  of  that  won- 
derful country;  in  Belgium  and  England  they  are  found  incased  in  the 
stalagmites  of  ancient  cave  dwellings ;  in  France,  buried  among  the 
gravel-beds  of  the  valley  of  the  Somme,  in  the  form  of  rude  stone  im- 
plements of  industry ;  upon  the  banks  of  the  Mississippi,  buried  under 
cypress  forests  of  untold  ages ;  and  in  California,  where  that  world-re- 
nowned Calaveras  skull  was  found,  startling  the  world  with  a  story  of 
antiquity  beyond  them  all.  When  we  turn  from  such  a  list  to  Oregon's 
record,  and  ask,  where  does  the  geological  record  of  this  State  place 
the  remotest  foot-mark  of  human  life?  we  are  constrained  to  admit  that 
upon  this  question  of  human  antiquity  Oregon's  geology  furnishes,  as 
yet,  but  little  light.  This  may  be,  in  part,  owing  to  the  few  extensive 
excavations  of  public  works  here.  In  some  instances,  too,  where  fossil 
bones  were  found,  much  care  may  not  have  been  exercised  in  search  of 
human  remains.  In  most  of  the  instances  of  such  discovery,  however, 
it  was  otherwise ;  for  the  greatest  care  and  diligence  were  used  to  de- 
tect the  least  sign  of  former  human  life. 

ISTothing  has  yet  come  to  light  in  the  geology  of  Oregon  to  show  that 
the  record  of  human  life  here  reaches  any  further  back  into  the  past 
than  would  be  indicated  by  bones  and  implements  buried  a  few  feet  in 
surface  soil.  Some  pieces  of  rude  sculpture,  representing  birds,  beasts, 
and  men,  worked  in  a  soft  volcanic  tufa,  were  found  some  years  since, 
on  Seauvie's  Island,  buried  in  surface  soil,  interesting  in  themselves,  as 
rude  works  of  art — perhaps,  intended  as  idols — but  throwing  no  light 
on  the  question  of  human  antiquity.  Stone  implements  are  found  in 
abundance  along  the  Columbia  Eiver,  often  several  feet  below  the  sur- 
face. Some  of  these  are  elaborately  finished,  intended  for  uses  of  which 
Hying  Indians  are  entirely  ignorant;  but  none  of  these  stone  implements, 
not  even  the  rudest,  have  ever  been  found  here,  across  that  chasm  that 
separates,  as  yet,  in  our  geological  record,  the  human  period  from  that 
which  is  found  next  beyond,  L  e.,  the  period  of  the  extinct  elephant. 

A  deeply  interesting  portion  of  the  geological  record  of  Oregon  occurs 
imbedded  in  those  sands,  clays,  and  washed  gravel-beds  that  mark  the 
position  and  outline  of  former  lakes  and  streams,  whose  waters  have 
long  since  drained  off,  to  return  as  such  no  more,  leaving  the  long  record 
of  the  varied  forms  of  life  that  once  struggled  upon  their  shores  or 
sported  in  their  waters. 

In  the  winter  of  1865  a  freshet,  caused  by  the  sudden  meltiug  of  snows 
and  a  warm  rain-storm,  occurred  throughout  Central  Oregon.  So  violent 
were  the  floods  that,  in  several  places,  within  twenty  miles  of  the  Dalles, 
new  ravines  were  opened  through  the  country,  laying  bare  beds  of  strati- 
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lied  cla;^ ,  sands,  aud  washed  gravels,  twenty  to  thirty  feet  below  even 
the  beds  of  the  older  ravines,  extending,  in  some  instances,  to  over  a 
mile  in  length,  and  excavating  to  a  width  of  a  Inindred  feet  or  more. 

That  these  excavations  wonltl  lay  open  to  the  light  fossil  remains  was 
to  be  expected.  Search  was  made,  and  eight  elephant  tusks  were  found, 
of  which  five  were  so  far  decayed  that,  on  exposure  to  the  air,  they 
crumbled  to  pieces ;  the  remaining  three  have  been  preserved,  and  are 
now  in  good  condition,  though  not  entire.  One  of  these,  a  part  of  a 
large  tusk,  is  entire  for  about  live  feet  of  its  length.  It  measures  twenty- 
four  and  a  half  inches  in  circumference  at  the  larger  end,  and  twenty- 
two  and  a  quarter  inches  at  the  smaller  one,  and  belonged  to  the  middle 
portion  of  the  tusk.  Another  one,  nearly  all  of  which  is  preserved, 
though  broken  into  four  pieces,  measures  about  seven  feet  in  length, 
and  is  eighteen  inches  in  circumference  near  the  socket.  In  both  these 
specimens  the  ivory  structure  is  finely  marked. 

Other  bones  of  the  elephant  were  found  in  these  excavations ;  among 
them  a  well  preserved  hip  bone,'the  socket  of  which  measures  nineteen 
and  a  half  inches  round  its  rim.  Several  other  bones,  of  less  geological 
value,  yet  making  in  ail  a  handsome  collection,  were  thus  obtained.  Four 
well  preserved  teeth  of  the  elephant  were  also  found  in  these  excavations. 
In  the  same  beds  were  found  other  bones  than  those  of  the  elephant. 
One  of  these  is  worth  mentioning :  part  of  the  skull  of  an  extinct  mem- 
ber of  the  Bos  family,  perhaps  the  Bos  latifrons  ;  for  a  line  drawn  across 
the  bony  forehead  measures  eighteen  inches,  which  is  a  trifle  more  than 
that  of  the  largest  of  that  species  in  the  British  Museum.  A  radius  of 
an  elk,  entire  when  found,  yet  so  fragile  that  it  is  now  broken,  was  also 
discovered,  with  other  bones,  making  the  opening  of  a  chapter  of  Ore- 
gon's earl};^  history,  nnlooked  for  in  this  region,  yet  not  unappreciated. 

As  yet,  no  trace  of  human  bones  or  implements  has  been  found  in 
these  excavations;  a  negative  statement,  it  is  true,  that  amounts  to  but 
little  as  an  argument  against  the  existence,  during  the  elephant  period, 
of  human  beings  on  these  shores.  Aud  yet,  for  a  negative  argument,  it 
amounts  to  more  than  would  appear  in  its  first  statement ;  for  the  vicin- 
ity was  certainly  a  pleasant  one  for  human  habitations.  The  waters  that 
covered  these  bones  with  sand  and  gravel  stood  two  or  three  hundred 
fee^  above  the  present  level  of  the  Columbia  Eiver,  and  retained  that 
level  for  a  long  time.  A  broad,  beautiful  lake  extended  westward  and 
northward  over  the  present  city  of  The  Dalles,  and  made  the  sheltered 
indentations  among  the  low  line  of  hills  to  the  eastward  a  pleasant 
shore  to  inhabit.  Into  these  indentations  mountain  streams  washed  the 
sediment  that  now  covers  the  bones  we  find. 

The  objection  to  the  force  of  these  remarks,  that  those  ravines  are  too 
narrow  to  lay  bare  but  a  very  small  part  of  the  record,  finds  in  a  knowl- 
edge of  the  locality  itself  an  answer;  for  these  were  ravines  of  ravines, 
into  which  the  whole  suiiace  drained,  and  toward  which  all  things  mov- 
able by  flood  or  wind  tended.  A  careful  search  for  some  trace  of  human 
life  in  these  excavations  resulted  in  no  discovery  that  would  associate 
man  with  these  early  inhabitants  of  the  lake  shores  of  the  interior  of 
Oregon. 

Three  years  ago  some  men  attempted  to  dig  a  well  fifteen  miles  from 
the  Snake  branch  of  the  Columbia.  They  reached  a  depth  of  sixty- 
eight  feet  without  finding  water,  and  at  this  depth  found,  among  washed 
gravel,  a  somewhat  water-worn  fragment  of  a  bone.  On  examination, 
it  proved  to  be  the  lower  end  of  the  radius  of  a  horse.  What  a  record 
comes  to  the  light  with  this  fragment  of  a  bone!  Sixty-eight  feet  from 
the  surface,  in  a  country  nearly  level  for  thirty  miles  or  more.    Sixty- 
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eight  feet  of  waslied  gravel,  and  kindred  materials,  showing  a  coiitinued 
deposit  of  a  body  of  fresh  water  that  could  result  from  no  other  cause 
than  a  lake  extension  of  the  Snake  Eiver,  at  a  much  higher  level  than 
its  present  one.  Sixty-eight  feet  of  this  filling  in  and  extending  for 
miles,  thirty  miles  in  one  direction,  and  not  less  than  this  in  others. 
This  is  surely  an  extended  record  of  the  past;  and  suspended,  wonder- 
fully, yet  reliably,  upon  a  small  fragment  of  a  bone;  for  bone  it  certainly 
is,  and  horse  it  as  certainly  was.  Other  localities  than  those  named  have 
contributed  their  share  of  facts  in  this  wonderful  record.  A  large  tusk 
was  found  in  Polk  County,  a  fine  specimen  of  part  of  the  lower  jaw,  with 
its  two  teeth  broken ;  yet  all  these,  and  plainly  elephantine,  were  dug 
from  a  mill-race  at  Dayton.  Three  teeth  of  the  same  kind  were  dug  from 
a  mill-race  on  the  Callapooya,  near  Albany ;  another,  from  Oak  Greek, 
near  the  same  place.  Several  fine  teeth  were  dug  from  a  mining  claim 
in  Caiion  City,  one  of  which,  a  large  one  and  well  preserved,  is  now  in 
safe  hands.  The  materials  for  the  history  of  the  elephant  period  are 
abundant  in  Oregon,  with  an  almost  certainty  of  large  increase  in  future 
excavations. 

Other  animals  than  those  named  will  doubtless  yet  be  found  repre- 
sented in  those  clays  and  sands  and  washed  gravels,  with  the  remains  of 
the  extinct  elephant ;  yet  those  already  discovered  make  an  interesting 
group.  A  few  specimens  of  the  woods  of  that  x^eriod  were  also  brought 
to  light,  among  them  some  well-preserved  pieces  of  birch  wood  and  a  few 
cones  of  the  larch. 

The  connecting  link  between  our  modern  human  period  and  that  of  the 
extinct  elephant,  as  before  stated,  is  not  yet  found  in  Oregon.  In  other 
countries  this  has  been  found ;  for  the  teeth  of  the  elephant  and  the  imple- 
ments of  stone,  that  speak  of  human  industry,  have  been  found  together 
in  the  same  deposit ;  and  therefore  the  elephant  period  was  at  once  intro- 
duced in  our  sketch  after  the  human  period  without  questioning  whether 
we  had  not  thus  dropped  the  promised  thread  of  our  record.  The  connec- 
tion between  the  elephant  period  and  that  next  beyond  or  older  is  not  so 
plain  ;  for  that  older  record  was  closed  in  violence — in  great  outflow  of 
volcanic  floods  and  other  kindred  disturbing  forces  of  the  earth. 

Animal  remains  in  Oregon,  older  than  those  of  the  extinct  elephant, 
are  no  longer  found  in  clays,  sands,  and  gravels,  but  in  the  argillac  ous 
rocks,  sandstones,  and  conglomerates  into  which  those  were  changed— 
bony  remains  still,  and  truly  yet  no  longer  bone, but  rock.  In  these  rocks 
we  find  opening  to  us  the  more  recent  chapters  in  the  records  of  Oregon's 
tertiary  rocks — records  full  of  interest  and  beauty.  In  the  period  of 
which  these  last  tell  us,  the  great  interior  of  the  country  east  of  the  Cas- 
cade Mountains  was  interspersed  with  vast  bodies  of  fresh  water  filled 
with  life  and  herb  and  tree,  of  insect  and  beast  and  bird  ;  and  the  re- 
mains of  these  are  preserved  with  marvelous  truth  and  beauty,  making 
the  fragments  of  rock  that  contain  them  often  gems  of  their  kind — mute 
and  blind  yet  truthful  historians  of  an  agelong,  long  since  passed  away. 

If  the  question  be  asked,  why  are  the  fossil  remains  of  the  elephant 
period  in  loose  sands  and  clays,  w^hile  the  remains  of  the  next  period  be- 
yond are  found  in  like  beds,  but  changed  into  sandstones  and  argillaceous 
rock  ?  and  we  look  around  carefully  for  an  answer  to  this  question,  we 
shall  find  that  the  facts  that  now  separate  the  one  period  from  the  other 
speak  plainly  of  a  time  of  the  escape  of  great  heat  and  heated  va- 
pors, loaded  with  mineral  substances  from  the  interior  of  the  earth,  and 
also  of  vast  and  frequent  and  continued  volcanic  overflows.  How  long 
that  period  of  violence  lasted,  and  how  extensively  it  destroj'ed  old  things 
and  built  up  new,  are  questions  to  be  answered  through  future  research. 
H.  Ex.  Doc.  207 14 
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Tliat  duii  1^  that  period  all  life  was  cut  oif  from  the  earth,  or  even  from 
this  coutiiKMit,  is  uot  to  be  believed  ;  for,  while  it  was  a  time  of  violent 
change  and  disturbance  aloui:^  the  lines  of  our  two  principal  ranges  of 
mountains,  a  time  of  comparative  (piiet  may  have  existed  on  the  other 
slope  of  the  continent,  and  life  of  ])lant  and  animal  may  have  gone  on 
in  their  accustomed  round  of  growth  and  death.  But  here,  in  what  is 
now  Oregon,  a  broad  and  deep  chasm  in  the  history  of  life  was  brought 
upon  the  lands  and  ui)on  tlie  waters,  separating  the  life-record  on  this 
side,  which  we  have  designated  as  that  of  the  extinct  elephant  period, 
from  that  which  existed  beyond. 

We  have  thus  briefly  skimmed  over  the  surface  geology  of  Oregon, 
treating  our  subject  under  the  two  divisions  of,  first,  the  human  period; 
and  second,  the  period  of  the  extinct  elephant.  Briefly  as  the  subject 
is  sketched,  it  covers  the  records  of  a  length  of  time  difficult  to  realize  j 
and  yet  our  inquiries  have  only  reached  the  threshold  of  the  subject. 


CHAPTER  XXViri. 

THE   GOLD   FIELDS   OF   OFtEGON. 

The  gold  fields  of  Oregon  cluster  around  its  mountain  ranges,  and  may 
accordingly  be  designated  by  the  names  of  its  principal  chains  of  moun- 
tains, as  that  of  the  Coast  range,  the  Cascade  Range  gold  region,  the 
Blue  Mountains  gold  field  ;  those  of  the  three  cross-ranges  of  mountains, 
in  Soathwestern  Oregon,  known  as  the  Siskiyou  Mountains,  the  Umpqua 
Mountains,  and  the  Calapooya  Mountains,  and  those  of  the  Snow  and 
Puebla  Mountains,  in  Southeastern  Oregon. 

The  gold  of  the  Coast  range  has  only  been  found  in  |)aying  quantities 
in  the  sands  of  the  sea  beach,  from  which  it  is  washed  at  low  tide. 
These  beach  diggings  extend  for  huntireds  of  miles,  with  gold  enough 
yet  left  in  them  to  pay  moderate  returns  for  ordinary  labor;  and  with  a 
record  running  back  over  a  period  of  twelve  or  fifteen  years,  whose  state- 
ments may  be  divided  into  the  "reasonable,"  the  "marvellous,"  and  the 
"fabulous ;"  and  the  numbers  corresponding  to  each  successive  stage  be 
state<=l  at  $12  to  $15  per  day  to  the  hand,  $50  to  $100,  and  $800  to  $1,000, 
per  day — the  last  figures,  doubtless,  seldom  found.  The  gold  of  the 
beach  is  found  in  heavy,  black  sand,  apparently  either  brought  down 
from  the  interior  by  the  rivers  of  Southern  Oregon,  which  come  from  a 
gold-bearing  region,  and  distributed  along  the  beach  by  the  wa\'es  of 
the  ocean,  or  else  derived  from  broken -up  ledges  of  gold-bearing  rock 
near  where  it  is  found — the  latter  supposition  seeming  to  find  confirma- 
tion in  the  fact,  that  the  best  diggings  (not  only,  but  the  only  ones  that 
have  paid  at  all)  are  either  around  those  capes  and  sunken  ledges  of 
rock  that  mark  the  extension  seaward  of  the  cross-ranges  of  monntains, 
the  Siskiyou,  the  Umpqua,  and  the  Calapooya,  or  else  places  where  spurs 
of  the  Coast  range  itself  come  down  to  the  sea.  We  find  accordingly 
around — first,  the  seaward  extension  of  the  Siskiyou  Mountains,  at 
Point  St.  George,  near  Crescent  City,  extensive  beach  diggings;  second, 
the  extension,  seaward,  of  the  Umpqua  Mountains,  marked  by  a  ledge 
of  rocks  running  out  four  miles  into  the  ocean,  and  only  lost  in  the  in- 
creasing depth,  which  is,  too,  surrounded  by  important  beach  diggings; 
third,  from  Cape  Perpetua,  several  miles  northward,  marking  the  ex- 
tension of  the  cross-range  of  the  Calapooya  Mountains — extensive 
beach  diggings,  still  worked  with  paying  results.    At  or  near  one  of  these 
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three  points  have  been  found  the  principal  gold  diggings  of  the  beach, 
while  in  every  instance  not  connected  with  these  points  in  which  gold 
had  been  found,  the  other  class  of  facts  were  present,  viz :  the  extension 
down  to  the  sea  of  some  spur  of  the  Coast  range. 

The  inquiry  naturally  arises :  Did  the  storm-surf  disengage  the  gold 
from  these  sunken  ledges  of  rocks,  these  heads  of  gold  bearing  moun- 
tains, here  plunging^  into  the  sea"?  Or  did  the  rivers  bring  it  from  the 
interior — the  waves  only  distributing  it  along  the  beach  in  the  direction 
in  which  prevailing  winter  storms  would  drive  it — sunken  ledges  of  rock 
extending  across? its  path,  arresting  and  holding  it  in  their  eddies? 

Marvellous  stories  are  told  of  the  v/ealth  taken  in  former  years  from 
some  of  these  diggings.  They  are  still  worked,  in  three  or  four  places, 
with  paying  results.  They  extend  from  the  California  line  to  the  Straits 
of  Fuca,  but  the  principal  ones  are  those  named. 

Another  gold  field  exists  in  Oregon,  among  the  sloi^es  of  the  Cascade 
range.  The  Willamette  Valley,  which  separates  the  Coast  Mountains 
from  the  Cascade  Mountains,  is  part  of  a  vast  trough,  extending,  in  its 
general  features,  from  Puget  Sound  to  the  Bay  of  San  Francisco,  which  is, 
in  its  Oregon  portion,  so  filled  in  by  tertiary  and  post- tertiary  deposits  that 
its  older  rocks  are,  for  the  most  part,  buried  far  from  sight.  It  is  only 
in  ascending  the  slopes  of  the  Coast  range,  on  its  western  margin,  or 
those  of  the  Cascades  on  its  eastern,  that  older  rocks  appear.  All  the 
streams  that  fall  from  the  western  slopes  of  the  Cascade  range  contain 
more  or  less  of  gold  in  their  bars.  The  Clackamas,  the  Molalla,  the 
Santiam,  the  Calapooya,  and  the  forks  of  the  Willamette,  have  all  been 
found  to  contain  gold  ;  only  that  of  the  Santiam  has  been  worked. 

There  is  that  in  the  gold  of  the  Santiam  which  invests  it  with  peculiar 
interest  to  the  mineralogist.  It  often  presents  the  most  beautiful  sys- 
tems of  lace-work,  in  gold  threads,  and  semi-crystal  forms  of  great  sym- 
metry and  beauty.  A  beautiful  cabinet  of  these  specimens  may  be  seen 
in  Salem,  in  the  ofSce  of  the  company  owning  the  Santiam  mines.  The 
Santiam  mines  are  not  now  worked,  though  they  once  awakened  a  good 
deal  of  interest.  It  is  a  curious  fact  that  little  or  no  gold  has  been  found 
in  the  streams  of  the  eastern  water-shed  of  the  Cascade  Mountains,  oppo- 
site the  Willamette  Valley,  while  those  of  the  western  slope  so  uni- 
formly show  its  presence.  It  looks  a  little  as  if  the  fractures  of  the 
range  from  which  its  floods  of  trap  escaped  were  7iearest  the  eastern 
edge,  and  buried  its  older  rocKS  on  chat  side  to  a  greater  uepsn  tuan  on 
the  other.  The  other  volcanic  materials,  ash  and  pumice,  would  n^.ost 
naturally,  aided  by  prevailing  \vestern  winds,  drilt  in  the  same  direction. 

Another  gold  field  exists  in  Oregon,  among  the  ridges  and  slopes  of 
the  Blue  Mountains. 

In  the  region  between  the  Cascade  range  and  the  outlying  spurs  of 
the  Blue  Mountains,  the  older  sedimentary  rocks  are,  for  the  most  part, 
covered  by  trap  and  tufa ;  the  trap  varying  in  thickness  from  hundreds 
of  feet,  as  seen  at  any  of  the  crossings  of  the  Des  Chutes,  to  a  thin  cap- 
ping on  the  hills,  sixty  miles  farther  east;  the  tufa,  as  stratified  sedi- 
ment of  ancient  lake  beds,  extending  east  and  southeast  over  vast 
areas — its  materials  varying  from  fine  volcanic  ash  to  coarse  masses  of 
pumice  and  obsidian.  Traveling  eastward,  the  trap  is  found  at  its, 
apparently,  greatest  thickness  in  the  trough  of  the  Des  Chutes,  where 
one  can  count  as  many  as  thirty  distinct  overflows,  varying  in  thickness 
from  ten  to  twenty-five  feet,  and  covering  entirely  from  sight,  even  in 
the  deepest  canons,  the  older  sedimentary  rocks.  Fifteen  or  twenty 
miles  further  east  one  gets  a  glimpse  of  the' sedimentary  rocks  in  the  bed 
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of  Trout  Creek,  thougli  yet  covered  by  se\'eiity-five  or  eiglity  feet  of 
tr.ap;  twenty  miles  still  further  east  the  trap  has  thiuned  out  to  only  a 
capping  on  the  hills,  while  the  varied  strata  of  the  tertiaries  are  in  full 
view  on  every  side  in  the  region  of  the  Currant  Creek  and  the  John 
Day's  River.  The  lowest  members  of  this  tertiary  series  of  Currant 
Creek  aro  richly  stored  with  the  most  beautiful  specimens  of  fossil 
botany  in  the  country.  This  order  of  succession  of  the  rocks,  as  we 
travel  eastward,  is  the  same  whether  we  travel  farther  south  along  the 
valley  of  Crooked  liiver,  or  that  of  the  John  Bay's,  which,  in  its  upper 
portion,  also  runs  east  and  west,  or  in  an  intermediate  line  by  Antelope 
Valley  and  the  Canon  City  road.  But  this  series  reaches  the  largest 
number  of  members  along  the  line  of  the  Crooked  River  Valley,  for  on 
reaching  the  forks  of  that  stream,  for  the  first  time  on  our  journey,  we 
come  to  abundant  and  beautiful  marine  fossils. 

Among  these  marine  fossils  there  is  one  in  so  great  abundance  as  to 
characterize  the  rock — a  beautiful  Trigonia,  resembling  T.  evansU,  of 
the  California  survey.  Ammonites^  Turillites,  and  other  beautiful  forms 
abound.  I  am  the  more  particular  to  notice  this  outcrop  of  marine 
fossils,  for  here  are  found  the  first  indications  of  gold  in  our  approach  to 
the  Blue  Mountains  in  this  line  of  travel,  and  these  indications  increase 
from  that  place  till  we  reach  paying  rock,  at  Canon  City,  Willow  Creek, 
Mormon  Basin,  and  a  score  of  other  mining  camps  of  the  Blue  Mountain 
region.  A  few  miles  still  further  eastward,  from  this  outcrop  of  trigonia 
rock,  other  and  apparently  older  marine  rocks  come  to  the  surface; 
among  these  a  limestone,  containing  lihynconeUa,  Cyrtoccras,  and  other 
marine  shells,  in  the  greatest  perlection  and  abundance.  The  eastern 
slopes  of  the  Blue  Mountains  have,  too,  their  marine  rocks ;  among  these 
a  dark  blue  limestone,  with  a  small  Froductus  in  great  abundance  through 
it,  is  often  met.  These  marine  rocks  lie  against  the  outlying  spurs  of 
the  Blue  Mountains  on  the  southwest,  south  and  east,  as  an  apparently 
ancient  shore-line  around  an  island,  while  the  wide  extent  of  lower 
country  south,  to  the  California  line,  is  covered  with  volcanic  materials, 
mostly  as  stratified  tufas,  in  which  masses  of  pumice  and  obsidian 
abound. 

It  was  stated  .above  that  the  same  succession  of  rocks  was  encountered 
in  traveling  eastward  along  the  line  of  the  valley  of  the  npper  waters 
of  the  John  Day's ;  one  considerable  exceptional  mass  of  rock  occurs  in 
this  line  of  travel,  at  about  sixty  or  seventy  miles  east  of  the  Des  Chutes. 
It  stands  as  a  sort  of  island  cf  slate-rock,  without  any  appearance  of 
fossil  remains,  surrounded  on  every  side  by  more  recent  and  plainly 
eocene  tertiary  rocks.  The  slates  are  traversed  by  veins  of  quartz,  in 
which  are  traces  of  gold.  Some  work  was  done  here  a  few  years  since 
in  crushing  rock,  but  without  paying  results.  An  abandoned  arrastra 
may  still  be  seen  in  a  valley  that  opens  into  Currant  Creek,  near  the 
Caiion  City  road,  built  to  crush  this  rock.  Dikes  of  trap  are  near. 
The  strata  are  all  ver}-  much  disturbed  around  this  older  slate,  but  it  is 
only  an  isolated  spot  of  gold  rock,  with  no  apparent  connection  with  the 
mass  of  its  kind  further  to  the  east.  But  while  gold  is  thinly  distributed 
here,  fossil  remains  are  not.  The  slate  itself  has  no  trace  of  organic 
life,  but  an  ocean  of  tertiary  surrounds  it,  and  in  this  tertiary  fossil  re- 
mains are  beautiful  and  abundant.  A  broad  belt  of  this  tertiary  extends 
from  the  valley  of  the  Crooked  River,  north  across  the  line  of  the  John 
Day's,  and  on  toward  the  Columbia  River,  whose  lowest  member,  in  some 
localities,  abounds  in  fossil  bones  plainly  eocene,  and  in  a  portion  of 
that  same  member  at  Bridge  Creek,  schistose  rock  occurs  full  of  vege- 
table forms,  some  of  whose  leaves  measure  fi-oiu  twenty-five  to  thirty 
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inches  across,  and  these  arborescent,  too.  This  whole  central  region  of 
Oregon,  though  now  apparently  poor  in  gold,  is  certainly  rich  in  geol- 
ogy. 

The  country  east  of  the  Blue  Mountains,  comprising  a  part  of  Grant, 
and  the  whole  of  Baker  and  Union  Counties,  is  described  at  some  length 
in  the  succeeding  pages. 

THE  SNOW  MOUNTAINS  AND  PUEBLA  MOUNTAINS. 

These  mountains,  extending  into  the  southeastern  corner  of  Oregon 
from  Nevada,  are,  to  some  extent,  gohl-bearing ;  silver  and  copper  ores 
are  also  found  there,  with  what  promise  of  future  value  remains  yet  to 
be  ascertained.  A  vast  lake  depression  separates  these  from  the  Blue 
Mountains,  with  no  marked  feature  of  interest  to  the  mineralogist. 

THE   GOLD  FIELDS   OF   SOUTHWESTERN   OREGON. 

The  Siskiyou,  Umpqua,  and  Calapooia  Mountains — three  cross-ranges 
running  from  tbe  Cascade  range  to  the  ocean — are  gold-bearing,  and 
their  mines  are  still  worked  to  some  extent.  During  the  years  1852, 1853, 
and  1854,  these  mines  were  very  productive ;  they  are  still  worked,  but 
mainly  by  Chinese  labor. 

1  shall  proceed  to  notice  in  brief  the  principal  mining  counties  of  the 
State.  For  the  foregoing  general  remarks  upon  its  gold  fields  I  have  to 
thank  Eev.  T.  Condon,  of  Dalles  City,  a  geologist  whose  enthusiasm 
and  i)erseverance  have  made  him  intimately  acquainted  with  many  parts 
of  his  adopted  State. 

In  the  folio wiug  description  I  pass  over  several  counties  in  which  gold 
and  silver  occur,  because  there  has  been  so  little  attention  paid  to  min- 
ing in  those  localities,  or  it  was  impossible  for  me  to  obtain  enough 
trustworthy  information  to  supjily  a  separate  account  of  each.  The 
counties  thus  passed  by  are  Douglas,  Lane,  Linn,  Marion,  and  Clack- 
amas, along  the  west  side  of  the  Cascade  range,  and  between  it  and  the 
Coast  range.  Gold  has  been  found  more  or  less  in  all  these  counties ; 
but  the  superior  attractions  offered  by  agriculture  in  the  fertile  Umpqua 
Valley  in  the  first-named  county,  and  the  magnificent  valley  of  the 
Willamette,  unequaled  in  the  world,  which  includes  the  rest,  have  drawn 
away,  to  some  extent,  the  attention  and  energies  of  the  inhabitants. 
Douglas  County,  which  adjoins  Jaclcson  and  Josephine  on  the  north,  is, 
hov/ever,  not  without  productive  mining  ground,  like  that  which  has 
made  its  southern  neighbors  celebrated.  Coffee  Creek,  Low  Creek,  the 
Middle  Fork  of  the  Umpqua,  and  Myrtle  Creek,  all  in  this  county,  have 
yielded  handsomely.  New  diggings  were  discovered  daring  the  past 
year  on  the  latter  stream,  and  were  reported  to  yield  $10  to  $15  daily 
\}er  man.  Their  area  is  probably  limited.  There  are  also  some  promising 
quartz  veins  in  the  Bohemian  district,  in  Lane  County,  about  fifty  miles 
from  Eugene  City.  The  newspapers  report  silver  as  well  as  gold  from 
this  district.  The  Excelsior  lode,  owned  by  Messrs.  Knott  and  Ladd,  is 
to  have  machinery  put  on  it.  Other  lodes,  less  developed,  promise  well. 
At  the  time  of  my  iiassage  through  the  country  most  of  the  miners,  who 
are  also  farmers,  were  harvesting  their  grain  in  the  valley. 

The  miiies  of  Santiam  district  have  been  the  scene  of  intense  activity 
and  excitement.  A  few  specimens  of  quartz  from  this  locality  attracted 
much  attention  on  account  of  their  beauty  and  value.  The  wire  gold  of 
Santiam  is  celebrated  among  amateur  collectors  of  minerals.  But  the 
mining  operations  v/ere  a  total  failure.     Thousands  of  dollars  were  ex- 
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peiided  iu  opeuiiig  a  road  to  the  head- waters  of  the  Saiitiam ;  buildiug 
dwelHugs,  a  saw-mill,  aud  a  quartz-iuill,  and  developing  claims.  The 
locations,  buildings,  and  other  property  are  now  utterly  abandoned,  and 
the  district  is  deserted.  « 

In  Umatilla  and  other  counties  along  the  Columbia,  there  is  some  bar- 
mining  ;  but  these  operations  are  scattered  and  fluctuating,  and  I  have 
been  unable  to  obtain  precise  iutormatiou  concerning  them. 

Oregon  is  destined  to  become  the  seat  of  a  wide-spread  and  product- 
ive mining  industry  in  the  precious  metals.  Her  wealth  in  this  respect 
has  been  explored  to  a  comparatively  small  extent,  but  iu  so  many  dif- 
ferent places  as  to  indicate  a  vast  area  of  territory,  which  will  be  avail- 
able iu  the  future.  The  remarkable  facilities  aftbrded  by  the  State,  by 
reason  of  her  fertile  soil  aud  abundant  coal,  iron,  and  water-power,  for 
agriculture  and  manufactures,  will  secure  to  mining  the  beneficent  sup- 
port of  these  branches  of  activity,  aud  the  farmer  aud  manutacturer,  iu 
return,  will  find  a  needed  stimulus  and  reward  in  the  presence  of  mining 
communities  at  their  doors. 


CHAPTER  XXIX. 

JACKSON    COUNTY. 

I  am  indebted  for  much  valuable  information  concerning  tliis  county 
to  Mr.  Silas  J.  Hay,  of  Jacksonville,  whose  character  and  long  acquaint- 
ance with  the  neighborhood  give  ground  for  confidence  in  the  correct- 
ness of  his  statements,  many  of  which  are  also  confirmed  by  my  personal 
observation. 

The  papulation  of  the  county  is  about  six  thousand  six  hundred,  of 
whom  six  hundred  are  Chinese,  principally  engaged  in  mining.  The 
number  of  white  miners,  according  to  the  books  of  the  county  assessor, 
is  five  hundred.  The  latter  receive,  wheu  hired,  from  $3  50  to  $3  coin 
per  day.  The  wages  of  a  Chinese  laborer  are  $1  25  to  81  50  per  day, 
or  $35  per  month.  The  following  is  a  brief  account  of  the  principal 
mining  districts  in  the  county: 

Jacksonville  district,  including  both  forks  of  Jackson  Creek  aud  its 
tributaries,  was  organized  in  1852.  The  mines  hitherto  worked  liave 
been  placers,  with  some  coarse  gold. 

Apiylegate  Creek,  ten  miles  iu  a  southerly  direction  from  Jacksonville, 
is  a  considerable  stream,  on  which  a  saw-mill  has  been  erected.  It  is  a 
tributary  of  Rogue  Eiv^er.  The  district  of  this  name  was  organized  in 
1853.  The  mining  operations  on  Applegate  Creek  have  been  quite  ex- 
tensive. The  gold  is  found  mainly  on  the  "bars"  of  the  creek,  which 
for  a  distance  of  four  miles  were  very  rich.  They  are  now  principally 
worked  by  Chinese.  Water  is  obtained  from  a  large  ditch  brought  from 
the  creek  four  miles  above  the  bars,  and  now  owned  by  Kasper  Kubli. 

SterlingviUe  district,  about  eight  miles  due  south  from  Jacksonville, 
was  organized  in  1854.  This  has  been,  and  is  still,  a  thriving  mining 
camp.  The  gold  in  the  placers  is  coarse.  The  supply  of  water,  liow- 
ever,  is  limited,  as  there  is  no  ditch  in  the  district  which  taps  any  con- 
siderable stream. 

Bunkum  district,  on  the  other  hand,  a  southern  extension  of  St^erling- 
ville  district,  has  an  abundant  supply  of  water  during  most  of  the  year, 
brought  in  three  ditches  from  the  North  Fork  of  Applegate  Creek. 

Foofs  Creek  district  was  organized  in  1853.     The  stream  from  which 
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it  takes  its  name  is  a  tributary  of  Eogue  Eiver,  situated  about  fifteen 
miles  nortliwest  from  Jaclisonville.    Tlie  mines  are  coarse  gold  diggings. 

Evans's  Creelc  and  Pleasant  Creelc  districts  are  contiguous  to  each 
other,  about  ten  miles  north  of  Foot's  Creek.  The  coarse  gold  diggings 
of  these  districts  are  worked  principally  by  the  hydraulic  process,  for 
which  the  necessary  supply  of  water  is  furnished  by  the  streams  named 
in  abundance  during  the  rainy  season.  Both  these  districts  were  organ- 
ized in  1S5G. 

Forty-nine  diggings,  eight  miles  southeast  from  Jacksonville;  organ-| 
ized  in  1858.  The  gold  is  inferior  in  quality,  and  worth  only  about  $12 
per  ounce.  Water  is  supplied  by  a  ditch  from  Anderson  and  Wagner 
Creeks. 

The  mining  laws  of  all  these  districts  are  copied  from  those  of  Yreka, 
in  California.  The  tax  on  foreign  miners  (by  which  only  the  Chinese  are 
understood)  is  $10  annually  per  capita.  There  is  also  an  annual  poll-tax 
of  $5  on  all  mulattoes,  Chinamen,  and  negroes. 

The  first  discovery  of  gold  in  Jackson  County  is  said  to  have  been 
made  in  the  autumn  of  1852,  by  James  Cluggage,  on  Rich  Gulch,  a  trib- 
utary of  Jackson  Creek.  Both  in  the  gulcli  and  in  the  creek  large  nug- 
gets were,  in  the  earlier  days  of  the  mining  industry  of  this  neighbor- 
hood, frequently  found.  One  piece  of  solid  gold,  worth  $900,  was  taken 
from  the  latter  stream,  and  many  were  obtained  ranging  in  value  from 
$10  to  $40,  and  up  to  $100.  These  discoveries  led  to  the  development 
of  a  considerable  mining  industry,  in  which,  however,  no  great  amount 
of  capital  was  invested.  The  claims  in  the  county  are,  with  the  excep- 
tion of  the  bars  and  a  few  quartz  claims,  mentioned  below,  generally 
placer  and  gravel  diggings.  The  heavy  wash  gravel  ranges  from  two  to 
twelve  and  even  twenty  feet  in  thickness,  and  contains  a  large  amount 
of  stones,  and  even  rocks  of  considerable  size.  This  is  especially  the 
case  on  Jackson  Creek.  The  bed  rock  is  slate  or  granite — the  former 
predominating.  Water  is  supplied  principally  by  the  rains  of  the  wet 
season,  which  swell  the  local  streams.  There  are  few  mining  ditches  in 
the  county,  and  none  of  great  magnitude,  the  length  being  generally 
from  one  to  four  miles,  and  in  no  case  exceeding  the  latter  ligure.  The 
mines  are  therefore  directly  dependent  upon  the  duration  of  the  season 
of  rains.  This  lasts  usually  from  December  15  to  June  1.  The  mining 
season  for  the  year  ending  June  30,  1809,  was,  however,  here,  as 
elsewhere,  a  very  short  one,  owing  to  the  extreme  dryness  of  the  winter. 
The  season  opened  about  the  10th  of  January,  and  was  over  by  the 
middle  of  May.  When  I  visited  the  county,  early  in  August,  nothing- 
was  doing  except  by  some  of  the  Chinese,  who  were  painfully  overhaul- 
ing the  dirt  heaps  and  carrying  the  earth  to  water.  The  average  annual 
product  of  Jackson  County  in  gold  dust  for  the  last  five  years  has  been, 
according  to  good  authority,  $210,000.  I  estimate  the  product  for  the 
year  ending  June  30,  1809,  in  spite  of  the  brevity  of  the  season,  at 
$200,000,  since  the  patient  labor  of  the  Chinese,  of  w^hom  there  are  a 
considerable  number  working  for  themselves,  has  made  up  the  deficiency 
of  the  season.  They  have  produced  not  less  than  $75,000  during  the 
year  referred  to.  The  product  for  the  calendar  year  1809  is  practically 
the  same  as  I  have  given,  since  the  period  of  active  operations  fell  wholly 
within  1809. 

Some  very  rich  quartz  ledges  have  been  discovered  in  this  county , 
and  1  do  not  doubt  that  this,  like  so  many  other  placer-mining  regions, 
will  eventually  become  the  scene  of  extended  deep-mining  operations. 
No  quartz  veins,  however,  so  far  as  I  could  learn,  have  been  worked  in 
Jackson  County  with  capital,  perseverance,  and  judgment  adequate  to 
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fully  prove  their  values,  though  in  several  instances  large  profits  have 
been  realized  from  operations  near  the  surface. 

One  of  these  instances  is  presented  by  tlie  celebrated  Gold  Hill  vein, 
situated  ten  miles  northwest  of  Jacksonville,  and  discovered  in  January, 
1859.  The  ore  is  white,  almost  transparent  quartz,  and,  in  the  pocket 
first  exposed,  was  highly  charged  with  free  gold.  Some  rock  taken  from 
the  ledge  was  so  knit  together  with  threads  and  masses  of  gold  that 
when  broken  the  pieces  would  not  se])arate.  The  vein  was  worked  rudely 
for  a  year,  and  the  ore  crushed  principally  in  an  arrastra.  The  sum  of 
$400,000  was  thus  extracted,  besides  a  large  amount  of  extremely  valua- 
ble specimens,  one  of  which  was  presented  by  Maury  and  Davis,  mer- 
chants of  Jacksonville,  to  the  AVashington  Monument,  and  now,  I  am 
informed,  occupies  a  place  in  that  structure.  But  the  pocket  became 
exhausted ;  subsequent  operations  failed  to  find  paying  rock,  and  the 
work  has  been  suspended  for  some  years.  The  property  is  now  owned 
by  a  few  shareholders,  who  intend  to  resume  mining  at  some  future  time. 

The  Fowler  lode,  at  Steamboat  City,  twenty  miles  from  Jacksonville, 
is  also  at  iiresent  lying  idle.  This  ledge  was  very  rich  near  the  surface, 
where  the  rock  was  considerably  disintegrated.  The  contents  of  a  rich 
chimney  or  pocket  were  extracted,  and  crushed  in  arrastras  run  with 
horse-power.  Major  J.  T.  Glenn,  one  of  the  owners,  says  $350,000  were 
taken  out. 

Arrastras  were  erected  at  a  ledge  on  Thompson's  Creek,  a  tributary  of 
Applegate,  to  work  the  ore  extracted,  bnt  the  rock  did  not  pay,  and  it 
was  finally  abandoned.  The  Shively  ledge,  on  a  tributary  of  Jackson 
Creek,  has  had  a  similar  history. 

At  present  there  is  but  one  quartz  vein  worked  in  the  county.  It  is 
being  developed  by  a  few  men  as  a  prospecting  scheme.  They  carry  the 
quartz  about  a  mile,  to  the  Occidental  mill,  where  they  have  already  had 
about  100  tons  treated,  realizing  about  $1,000,  or  $10  per  ton. 

There  are  three  quartz  mills  in  the  county,  all  driven  by  steam. 
The  Jewett  mill,  on  the  south  side  of  Eogue  Eiver,  was  erected  six 
years  ago  in  connection  with  a  ledge  of  the  same  name.  It  had  eight 
stamps,  and  32  horse-power.  The  investment  was  not  profitable,  pro- 
fessedly because  the  gold  was  too  fine  to  be  saved,  and  the  mill  is  now 
a  steam  saw-mill. 

A  mill  similar  to  the  foregoing  was  put  up  seven  years  ago  at  the 
forks  of  Jackson  Creek.  It  cost"  $8,000,  and  was  intended  for  custom 
work,  but  did  not  pay,  and  is  now  owned  by  Hopkins  &  Co.  as  a  saw- 
mill. 

The  Occidental  mill,  on  the  right  fork  of  Jackson  Creek,  was  built  four 
years  ago  by  a  company  at  a  cost  of  $10,000.  It  has  ten  stamps,  and 
40  horse-power,  was  made  at  the  Miner's  foundry,  San  Francisco,  and  has 
a  daily  crushing  capacity  of  20  tons.  The  machinery  includes  two  rotary 
jjans. 

The  cost  of  mining  materials  in  this  county  is  not  excessive.  Lumber 
is  worth  at  the  mill  from  $18  to  $22  50  per  thousand  feet,  according  to 
quality ;  quicksilver,  $1  per  pouud ;  blasting  powder,  33  cents  per  pound. 
Freight  is  generally  shipped  from  San  Francisco  to  Crescent  City,  Cali- 
fornia, and  hauled  from  there  in  wagons  to  Jacksonville,  at  a  total  ex- 
pense, including  commissions,  incurance,  &c.,  of  about  5  cents  per  pound. 
This  enhances  the  cost  of  machinery  and  of  some  supplies.  As  a  gene- 
ral rule,  Jackson  County  receives  no  freight  overland  from  Portland  or 
Sacramento. 

There  are  several  good  salt  springs  in  the  county.  One  at  the  head- 
waters of  Evans  Creek  has  been  worked  with  ijrofit  for  several  years  past 
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by  Messrs.  Brown  and  Fuller.  The  salt  is  said  to  be  white  and  pure, 
and  commands  a  good  price  in  the  local  market.  Two  beds  of  mineral 
coal  have  been  discovered  in  the  county.  One  on  Evans  Creek,  about 
ten  miles  from  the  salt-works,  produces  a  superior  coal,  which  is  used  by 
the  blacksmiths  of  the  comity.  It  is  comparatively  free  from  shale,  and 
is  locally  known  as  anthracite.  The  bed  is  owned  by  Mr.  E..  H.  Dunlap, 
of  Ashland.  Large  quantities  of  iron  ore  occur  in  many  places  through- 
out the  county,  on  the  surface  of  the  ground.  Some  specimens  from  Big 
•Bar,  on  Rogue  River,  were  analyzed  in  San  Francisco,  and  found  to  be 
quite  pure.  Cinnabar  is  reported,  but  not  in  paying  quantity,  from 
Missouri  Gulch,  a  tributary  of  Jackson  Creek. 


CHAPTER  XXX. 

JOSEPHINE    COUNTY. 

This  county  is  situated  in  the  southwestern  part  of  the  State,  and 
contains  about  two  thousand  five  hundred  square  miles.  It  is  bounded 
north  by  the  Rogue  River  Mountains,  separating  it  from  Douglas 
County,  east  by  Jackson  County,  south  by  California,  and  west 
by  Curry  County.  There  are  about  fifteen  hundred  inhabitants,  and 
five  or  six  thousand  acres  of  laud  under  cultivation.  Kerbyville, 
Leland,  Slate  Creek,  and  Waldo  are  the  principal  towns.  The  con- 
dition of  the  placer  mining  in  the  county  during  the  i)ast  year 
has  been  substantially  the  same  as  in  Jackson  County.  Josephine 
suffers  somewhat  from  lack  of  regular  communications.  It  is  perhaps 
on  this  account  that  I  have  failed  to  receive  the  detailed  reports  promised 
by  letter  from  Sailor  Diggings  and  other  noted  localities.  The  follow- 
ing description,  furnished  to  a  committee  of  the  State  Agricultural  Society 
in  1869  by  Dr.  Watkins,  a  physician  long  resident  in  the  county,  may 
be  relied  upon. 

Josephine  County  attracted  attention  as  early  as  1853,  as  a  locality 
for  placer  gold-mining.  The  first  mining  of  any  importance  was  on 
Josephine  Creek,  which  derived  its  name  from  a  daughter  of  one  of  the 
miners,  and  afterward  gave  name  to  the  county.  In  the  spring  of  1853 
there  was  a  great  rush  to  the  mines  on  Althouse  Creek,  which  rises  in 
the  Siskij'ou  range,  and  runs  in  a  northerly  direction,  uniting  with  other 
tributaries,  forming  Illinois  River.  The  diggings  on  Althouse  were  very 
rich,  the  bed  of  the  stream  paying  not  only  heavily  but  quite  uniformly. 
At  one  time  Adams  &  Co.'s  books  had  a  thousand  names  to  obtain 
letters  for  in  the  different  localities,  where  miners  had  previously  resided. 
Sailor  Diggings  was  then  a  famous  locality;  a  ditch  was  dug  some 
fifteen  miles  long  at  a  cost  of  some  $75,000  or  $80,000  to  brings 
water  to  the  rich  placers  of  this  vicinity,  and  when  fairly  under  way 
paid  for  itself  the  first  year.  It  paid  heavy  dividends  to  its  stock- 
-  holders  for  ten  or  twelve  years,  and  many  parties  who  live  sumptuously 
every  day  owe  their  fortune  to  their  connection  with  the  Sailor  Diggings. 
Ditch  Company. 

Sucker  Creek,  a  tributary  of  Illinois  River,  a  large  turbulent  moun- 
tain stream,  was  extensively  mined  from  1854  to  1800,  but  the  diggings 
are  deep,  the  boulders  are  large  and  unwieldy,  the  stream  an  unmanage- 
able one,  and,  I  think,  never  made  an  adequate  return  for  the  labor 
expended;  but  Sucker  Creek  has  not  yet  had  its  day,  and,  with  cheaper 
labor  and  better  facilities,  it  wiU  yet  yield  a  golden  harvest  to  the  hand 
of  adventure. 
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Cauon  Creek,  Illinois  Eiver,  and  Galice  Creek,  were  mined  during 
these  years,  and  generally  with  an  adequate  return  for  labor  expended. 

Williams  Creek,  a  tributary  of  Applegate  Creek,  has  had  for  the  last 
few  years  a  hardy  mining  population,  who  have  met  with  a  moderate 
return.  Josephine  is  a  mining  county,  and  has  had  all  the  vicissitudes 
of  such  a  county.  Her  citizens  leading  a  roving  life,  and  having  little  to 
bind  them  to  the  soil,  mostly  left  during  the  Indian  war  of  1855- '50.  Her 
rich  minerals  brought  back  to  her-a  renewed  population,  however,  but 
the  great  Fraser  River  excitement  nearly  depopulated  her,  and  now  she 
is  only  the  shadow  of  her  former  self.  But  her  rich  placers  are  far 
from  being  exhausted.  There  are  rich  veins  of  copper  running  into  her 
hills.  The  most  noticeable  one,  some  eight  or  ten  feet  in  thickness,  is 
situated  in  the  hills  between  Waldo  and  Althouse;  but  for  some  reason 
attempts  to  work  it  have  failed,  although  it  appears  to  be  of  great  purity 
and  inexhaustible  in  quantity.  But  the  copper  mines  down  Illinois 
River  will  yet  make  this  locality  famous ;  the  copper  is  found  in  well 
defined  lodes,  and  practically  inexhaustible.  The  question  is  one  of 
transportation. 

Platter  &  Beach  have  been  running  a  tunnel  for  the  last  three  years 
through  a  heavy  divide,  to  turn  the  waters  of  Althouse,  so  as  entirely 
to  drain  the  bed  of  Althouse  Creek.  Hanson  &  Co.  have  done  the  same 
at  another  point,  and  are  now  "  striking  it  rich."  These  two  operations 
have  opened  a  district  of  great  mineral  wealth,  which  will  awaken  the 
old  times  in  i)lacer-gold  mining  on  Althouse.  The  returns  of  the 
Malachi  quartz  lode  have  been  very  heavy;  and  it  is  reported  that  this 
jproperty  has  been  purchased  by  a  San  Francisco  house,  who  are  i)ur- 
suing  the  enterprise  with  vigor. 

The  county  is  dependent  for  supplies  upon  a  slow,  laborious  and  costly 
transportation  over  the  Coast  range. 


CHAPTER  XXXI. 

COOS    COUNTY. 

This  county  being  situated  west  of  the  Coast  range,  and  receiving 
much  moisture  from  the  Pacific  Ocean,  which  bounds  it  on  the  west,  is 
better  adapted  to  grazing  than  most  of  the  country  in  the  interior.  The 
surface  is  hilly  and  broken,  with  extensive  forests,  and  not  infrequently 
large  and  fertile  prairies  and  valleys,  covered  with  heavy  growths  of 
nutritious  wild  grass.  The  timber  is  fir,  spruce,  alder,  oak,  soft  maple, 
and  cedar.  The  white  cedar  is  the  best  finishing  lumber  found  on  this 
coast,  and  is  exported  to  California,  the  Sandwich  Islands,  and  even 
China.  All  kinds  of  grain  (except  maize)  and  vegetables  are  adapted 
to  this  section.  Coos  Bay  is  the  leading  sea-port  in  Southern  Oregon. 
Empire  City,  about  four  miles  from  its  mouth,  is  the  county  seat.  There 
is  a  number  of  steam  saw-mills  on  the  bay,  doing  a  thriving  business. 
The  principal  mineral  wealth  of  the  county  thus  far  developed  is  found 
in  its  extensive  coal  fields,  which  have  been  worked  more  or  less  steadilj'^ 
for  the  last  ten  years.  There  are,  however,  rich  gold  deposits  in  the 
southern  part  of  the  county,  and  indications  of  silver,  copper,  and  iron 
are  reported.  The  Randolph  claim  is  reported  to  have  shown  very  rich 
discoveries,  early  in  18G9,  streaks  of  sand  having  been  found  paying- 
forty  to  fifty  dollars  daily  to  the  hand. 

The  Coos  Bay  coal  deposit  was  examined  during  the  year  by  Mr.  Wil- 
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Ham  Aslibiirner,  of  San  Francisco,  to  whom  I  am  indebted  for  informa- 
tion ou  the  subject.  It  is  composed  of  three  seams,  inclosed  in  sand- 
stone, dij^ping  toward  the  southwest  at  an  angle  of  about  fifteen  degrees. 
The  two  principal  and  lowest  seams  are  each  two  feet  and  three  inches 
in  thickness,  of  uniform  quality,  and  se])arated  by  an  intercalated 
stratum  of  sandstone  four  inches  thick.  The  upper  seam  of  coal,  be- 
sides being  of  inferior  quality,  is  only  one  foot  thick,  and  is  not  removed 
by  the  miners,  out  allowed  to  remain  and  support  the  roof,  which  is 
firm  and  easily  sustained. 

The  coal  produced  from  this  mine  is  of  the  quality  known  as  "brown 
coal,"  of  recent  geological  formation,  and  therefore  distinct  from  the 
principal  coal  measures  of  the  eastern  States.  It  has  a  tine  black  color, 
with  brilliant  conchoidal  fracture,  is  free  from  iron  pyrites  or  sulphur,  not 
liable  to  spontaneous  combustion,  and  burns  without  the  disagreeable 
odor  so  frequently  accompanying  coals  of  this  nature,  leaving  but 
little  ash. 

The  very  superior  quality  of  this  coal  for  domestic  purposes  has  been 
sufficiently  demonstrated  by  an  experience  of  many  years  in  San  Fran- 
cisco, where  it  is  said  to  command  a  better  price  than  any  other  coal  of 
the  coast ;  but  how  far  it  can  be  made  available  for  industrial  purposes 
and  ocean  navigation  can  only  be  determined  hj  actual  experiment  on  a 
large  scale. 

This  deposit,  taken  as  a  whole,  appears  very  extensive  and  covers  a 
very  considerable  area.  There  is  well  authenticated  information  of  coal 
being  found  at  least  eighteen  miles  south  of  Coos  Bay,  though  at  too 
great  a  distance  from  the  coast  to  be  made  available.  The  fact  is  inter- 
esting and  important,  as  going  to  prove  the  extent  and  continuity  of 
the  basin  in  this  direction.  Over  nearly  or  quite  the  whole  of  this 
region  the  country  is  heavily  wooded,  so  that  detailed  researches  are 
impossible  upon  the  surface.  The  only  means  of  defining  the  limits  of 
this  coal  tract  and  obtaining  a  correct  knowledge  of  its  more  important 
geological  features  would  be  by  boring,  a  labor  involving  time  and  ex- 
pense, and  which,  under  the  circumstances,  is  quite  unnecessary,  for 
the  formation  is  very  regular  and  apparentl}^  destitute  of  faults  or  dis- 
locations, and  the  ravines  and  gulches  which  traverse  the  country  bave 
been  made  by  erosion,  and  not  by  any  deep-seated  action  which  would 
afiect  the  regularity  of  the  coal  deposit.  These  features  are  extremely 
favorable  and  important  for  the  future  working  of  the  mines,  rendering 
the  winning  of  the  coal  far  more  economical  than  if  the  seams  were 
faulted  and  broken. 

The  distance  from  the  wharf  to  the  mouth  of  the  Coos  Bay  Company's 
mine  is  one  mile.  The  loaded  cars  descend  to  the  water's  edge  over  a 
railroad  of  easj'  grade  by  force  of  gravity,  and  are  returned  to  the  mine 
by  mules. 

Such  is  the  purity  of  this  coal  that  it  requires  no  assorting,  but  is 
loaded  directly  on  board  ship  as  it  issues  from  the  mine,  or  else  stored, 
awaiting  the  arrival  of  a  vessel. 

The  cost  of  delivering  one  ton  of  this  coal  in  San  Francisco  is  not  far 
from  seven  dollars,  and  is  composed  of  the  following  items  of  expense : 

Cntting  and  delivering  the  coal  ou  the  cars  iu  the  mine |ll  00 

Interior  and  exterior  transportation If) 

Freight  to  San  Francisco 4  nO 

Towage  iu  Coos  Bay  and  across  the  har  at  the  mouth  of  harbor 1  00 

Sundries 35 

7  00 


Per  cent. 

14.3 

2.1 

64.3 

14.3 

5.0 

100. 0 
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By  ail  inspection  of  the  above  statement  it  will  be  perceived  tliat 
frei.ubt  and  towage  auionnt  to  nearly  eighty  per  cent,  of  the  total  cost, 
and  that  none  of  the  other  expenses  can  be  regarded  as  excessive,  but 
are,  on  the  contrary,  very  low  as  compared  with  other  coal  mines  upon 
this  coast.  This  is  mainly  owing  to  the  remarkably  favorable  condi- 
tions in  which  this  property  is  situated  for  economical  working.  The 
items  of  towage  and  freight  to  San  Francisco  will  be  probably  lessened 
when  a  new  tug,  now  in  process  of  construction,  sliall  have  been  com- 
l)leted.  The  cost  of  freight  to  San  Francisco  must  always  depend  in  a 
great  measure  upon  the  facilities  atforded  for  entrance  to  and  egress 
from  the  harboi-,  the  rapidity  with  which  vessels  can  be  loaded,  the 
average  length  of  the  voyage,  and  the  risk  of  detention.  By  reducing 
these  to  a  minimum,  a  reduction  can  be  probably  effected  upon  the  i)res- 
ent  cost  of  freigiit.  Assuming  the  thickness  of  the  workable  seams  to 
be  four  feet  six  inches — which  they  are  fully — and  the  loss  from  wastage 
to  be  twenty-live  per  cent.,  each  acre  would  produce  5,000  tons  of  coal. 

Congress  has  made  a  grant  of  land  for  a  wagon  road  from  tide-water 
on  Coos  Itiver  to  Koseburg,  in  Douglas  County,  and  a  company  has 
begun  the  work.  This  will  enable  Coos  Bay  to  command  the  tract  of 
the  Umpqua  and  Eogue  River  Valleys. 

CUERY   COUNTY^ 

This  is  the  most  southwestern  county  of  Oregon.  It  resembles  in 
siu'face  conformation,  soil,  timber,  and  climate,  the  foregoing  county, 
which  is  adjacent  to  it.  There  is  less  rain  during  the  winter  west  of  the 
Coast  range  than  between  the  Coast  range  and  the  Cascade  Mountains. 

At  the  mouths  of  the  Coquille  and  Rogue  Rivers  are  harbors  that 
have  been  used  by  small  vessels,  to  some  extent.  At  Port  Orford  there 
is  good  anchorage,  and  a  roadstead  well  protected,  except  from  the 
southwest.  This  is  the  principal  shipping  port,  and  steamers  frequently 
stop  on  their  way  up  and  down  the  coast.  Coal,  copper,  silver,  and  gold 
are  found  at  difterent  places.  Gold-mining  has  been  found  remunera- 
tive in  many  places,  principally,  however,  along  the  coast  just  above 
the  summer  tide  line,  or  where  the  sea  ha«  receded,  in  the  sand.  These 
mines  are  inexhaustible,  as  the  high  tides  and  seas  of  winter  bring  a 
fresh  supply  of  sand  mixed  with  dust,  for  the  coming  summer's  work. 
The  average  returns  from  this  kind  of  labor  are,  however,  not  believed 
to  be  very  high.  In  my  opinion  this  beach-gold  is  derived  by  abrasion 
from  quartz  lodes,  brought  down  to  the  sea  by  the  streams,  and  rolled 
back  by  the  tide  upon  the  shore,  just  as  the  sands  of  Port  Said,  the 
Mediterranean  terminus  of  the  Suez  Canal,  are  found  to  be  the  deposit 
of  the  Nile.  The  copper  mines  and  quartz  ledges  of  the  coast  will  be 
worked  to  advantage  at  some  future  day.  Recent  developments  of 
quartz  ledges  are  said  to  be  very  flattering.  Rich  gulch  diggings  are 
reported  to  have  been  discovered  during  the  past  year  on  Sixes  Creek, 
in  this  county,  higher  up  the  stream  than  operations  had  ever  been  car- 
ried on  before. 

Besides  the  rivers  named,  there  are  several  smaller  streams  putting 
into  the  ocean,  in  all  of  which,  in  the  spring  and  fall,  large  quantities 
of  the  finest  salmon  may  be  easily  caught.  They  are  a  staple  article  of 
food  at  home,  and  are  already  becoming  an  article  of  export,  and  the 
business  of  exporting  them  will  largely  increase  as  the  art  of  preserv- 
ing them  fresh  in  cans  is  better  understood.  Cod  and  other  fish  are 
also  caught  with  hook  and  line  at  Port  Orford,  and  there  are  banks 
near  the  mouth  of  Rogue  River  where  codfish  may  be  caught.     Much 
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of  the  timbered  country  is  easily  cleared  during  the  long-,  dry  summers, 
and  thus  tlie  best  of  larms  are  made  along  the  streams,  even  where 
there  are  no  prairies.  Bees  have  been  imported,  and  do  remarkably 
well,  and  the  honey  is  better  than  that  gathered  on  the  large  prairies  in 
the  interior. 

There  is  a  road  from  Crescent  City,  California,  up  the  coast  to  the 
mouth  of  Umpqua  Kiver ;  also  from  Port  Orford  back  into  the  Umpqua 
Valley.  Another  leads  from  tide-water  on  the  Coquille  lliver  to  Kose- 
burg. 


CHAPTEE  XXXII. 

GRANT    AND    UNION    COUNTIES. 

Grant  County  is  rectangular  in  form,  included  between  the  parallels  42 
and  45  of  north  latitude,  and  the  meridians  41  and  43  of  west  longitude. 
It  is  bounded,  north  by  Umatilla  County,  east  by  Union  and  Baker  Coun- 
ties, south  by  the  State  of  Nevada,  and  west  by  Wasco  and  Jackson 
Counties.  Its  area  is  not  far  from  14,000,000  acres.  In  the  eastern  and 
northeastern  portions  the  country  is  broken  by  the  Blue  Mountains  and 
their  spurs;  in  the  central  and  western  parts,  drained  by  the  three  forks 
of  the  John  Day's  Eiver  and  their  tributaries,  numerous  small  valleys  of 
great  fertility  are  found,  and  the  hills  and  table-lands,  covered  with  bunch, 
grass,  afford  a  vast  area  of  pasturage  for  stock-raising.  Extensive  grass 
prairies  stretch  southward  to  the  boundary  of  Nevada,  and  are  traversed 
by  a  chain  of  small  lakes,  connected  by  fresh- water  streams,  and  sup- 
posed to  be  a  part  of  a  great  internal,  isolated  lake  system,  which 
includes  the  Great  Klamath  Lake  Valley,  in  the  eastern  portion  of  Jackson 
County,  Sprague's  Eiver  Valley,  and  the  Humboldt  basin  in  Nevada. 
The  lakes  of  this  chain  in  Grant  County  are  Grass,  Antelope,  Christmas, 
Trout,  Malheur,  Harney,  North,  and  Middle  Lakes.  The  connection 
between  these  and  other  interior  lakes  is  not  fully  established,  and  I 
think  it  doubtful.  It  seems  to  me  quite  as  likely  that  the  continuous 
basin  or  basins  once  existing  have  been  separated  into  much  smaller 
systems,  each  having  its  own  independent  water  supply,  and  maintain- 
ing itself  by  a  fluctuating  equilibrium  between  the  rain  or  snow-fall  of 
the  wet  season,  and  the  evaporation  of  the  rest  of  the  year.  They  abound 
in  fish,  especially  bass  and  mountain  trout,  and  afford  to  mining  pros- 
pectors a  much  easier  and  cheaper  method  of  obtaining  provisions  than 
the  pack-saddle  or  the  rifle.  The  country  is  accessible  from  the  Colum- 
bia Eiver  by  means  of  a  good  road  from  the  Dalles  to  Canon  City,  and 
the  regular  mail  route  from  Umatilla  to  Boise,  which  passes  through 
Umatilla  and  Baker  Counties,  along  the  borders  of  Grant.  South  of 
Caaon  City  a  good  military  road  leads  to  Boise.  For  the  convenience  of 
the  settlers,  and  the  more  rapid  development  of  this  country,  it  would  be 
well  to  send  the  through  overland  mail  from  Boise  on  alternate  days,  or 
w^eekly,  by  way  of  the  Caiion  City  road,  instead  of  keei)ing  a  daily  mail 
on  the  Umatilla  line.  The  government  patronage  would  help  to  support 
two  lines  of  communication,  and  the  cost  to  the  public  would  be  no 
greater.  The  two  routes  are  of  equal  length,  and  the  same  time  could 
be  made  on  both.  As  far  as  the  pleasure  of  travel  is  concerned  the  road 
through  Grant  County  is  less  dusty,  and  the  scenery  incomparably  finer. 
There  are  no  more  picturesque  views  on  the  Continent  than  the  panoramic 
display  of  the  Cascade  range  seen  from  the  heights  above  the  Des  Chutes, 
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or  the  deep  basaltic  gorge  of  the  hitter  river,  or  the  wild,  grolesqua 
caiioiis  of  the  John  Day's,  or  the  thickly  wooded  ranges  of  the  Blue  Moun- 
tains traversed  by  this  road.  At  present  there  is  an  excellent  stage  and 
express  line  from  the  Dalles  to  Caiion  City,  but  no  regular  communica- 
tion beyond.  I  made  my  way  from  the  latter  place  by  bridle-paths  across 
the  Blue  Mountains  into  the  Powder  lliver  and  Burnt  River  Valleys, 
visiting  on  the  way  a  considerable  number  of  mining  canijis,  and  satisfy- 
ing myself,  by  personal  observation,  of  the  immense  extent  of  territory 
in  this  obscurely  known  region,  which  will,  hereaftei',  furnish  a  basis  for 
extensive  gulch  and  ])lacer  mining. 

Our  great  continental  interior  may  be  roughly  divided  into  tlie  buffalo- 
grass  country,  the  sage-brush  country,  and  the  bunch-grass  country.  To 
the  third  of  these  divisions  belongs  the  eastern  part  of  Oregon,  between 
the  Cascade  and  Blue  ranges.  The  sage  begins  to  predominate  as  the 
Nevada  liue  is  approached.  Neither  of  these  two,  so  far  as  I  know,  are 
found  to  any  extent  east  of  the  Rocky  Mountains,  and  the  buffalo  grass 
does  not  grow  west  of  that  chain.  This  explains  the  fact,  of  which  I  am 
assured  by  hunters  and  others,  that  no  butialo  or  buft'alo  bones  have 
ever  been  found  beyond  these  mountains.*  But  1  return  from  this  di- 
gression to  a  description  of  the  mining  fields  of  Grant  County.  In  this 
connection  I  would  gratefully  acknowledge  the  courteous  assistance  fur- 
nished me  by  many  citizens,  and  especially  by  Messrs.  W.  V.  Rinebart 
and  John  L.  Miller,  of  Canon  City. 

Grant  County  is  one  of  the  principal  seats  of  placer-mining  in  the 
State,  and  although  it  has  of  late,  and  especially  during  the  past  year, 
declined  in  importance,  it  will  doubtless  recover  from  this  temporary  de- 
pression.    The  i)rincipal  mining  districts  are : 

Dixie  Creel',  eighteen  miles  east  of  Caiion  City,  the  county  seat,  organ- 
ized in  the  summer  of  18G2.  Its  present  population  is  lOU  whites  and  200 
Chinese.  The  stream  is  worked  for  about  five  miles  by  sluice-washing, 
and  yields  fine  scale  gold,  containing  more  than  the  usual  proportion  of 
silver.     The  fineness  is  about  .800. 

Ulk  district  is  situated  thirty  miles  north  of  Caiion  City,  on  the  creek 
of  the  same  name,  a  tributary  of  the  John  Day's  River.  Gold  was  dis- 
covered in  this  district  in  April,  18GI,  by  a  party  in  liursuit  of  Indian 
horse-thieves.  During  that  summer  it  wa^s  prospected  with  favorable 
results  by  Mr.  John  L.  Miller,  of  CaQon  Cit^-^,  and  others,  and  opera- 
tions have  been  continued  during  successive  seasons  ever  since.  The 
bed-rock  is  said  to  be  slate.  The  mode  of  working  has  been  for  the 
most  part  by  drifting  under  the  surface,  in  the  auriferous  stratum,  and 
raising  the  dirt  by  windlass,  water-wheel,  or  horse-whim.  A  few  claims, 
however,  are  worked  in  the  early  part  of  the  season,  when  the  snow  is 
melting,  by  stripjjing  off  the  surface,  lluming,  and  ground-sluicing.  The 
largest  nugget  found  on  Elk  Creek  was  worth  $480.  Deep  Creek,  in  the 
same  district,  has  produced  one  of  i37  ounces,  worth  $020.  A  ditch, 
commenced  in  1805  or  1800  by  the  Pioneer  Company,  and  completed 
December,  1808,  by  other  owners,  brings  water  to  the  claims  of  its 
proprietors  on  Deep  Creek,  where  hydraulic  mining  is  conducted.  It  is 
eleven  miles  long,  four  miles  being  two  feet  wide  at  the  bottom,  and  three 
on  the  top,  and  seven  miles  four  feet  on  the  bottom  and  about  five  on 
the  top,  with  a  depth,  on  the  lower  side,  of  sixteen  inches.  A  large  res- 
ervoir, on  Deep  Creek,  was  completed  in  1809.  The  ditch  cost  $17,000, 
gold,  and  the  reservoir  aljout  $1,500.     Water  failed  very  early  this  year, 

*  This  is  not  literally  true.  The  Indian  leffcnti,  mentioned  in  Chapter  XX^  II,  is  con- 
finned  by  the  testimony  of  Mr.  Clarence  King's  party,  who  have  Ibuud  the  bones  of 
the  buii'alo  west  of  the  Rocky  Mountains. 


CONDITION    OF    MINING    INDUSTRY — OREGON.  225 

the  run  lasting  only  from  May  to  July,  and  the  product  from  the  hydraulie 
claims  is  said  to  have  been  only  $1,800. 

The  Middle  Fork  of  the  John  Day's,  at  or  just  below  the  mouth  of 
Elk  Creek,  has  been  worked  since  July,  18G5,  and  produced  in  the  ag- 
gregate about  $42,000.  Tlie  gold  is  tine  flour  gold,  and  has,  like  that  ol 
Elk  Creek,  about  the  same  fineness  as  that  of  Dixie. 

Elk  district  contains  also  numerous  quartz  lodes,  but  little  work  ha? 
been  done  on  them  beyond  what  is  necessary  to  hold  the  locations,  under 
the  Oregon  statute.  The  Gem  of  the  Mountain,  owned  by  Hugh  Mc- 
Quaid,  claim  400  feet,  deepest  shaft  50  feet,  has  a  vein  averaging  4i 
feet,  coursing  northeast  and  southwest,  dipjiing  east,  with  a  foot- wall  oi 
talcose  slate.  The  quartz  yields  per  ton,  in  arrastra,  $20 ;  by  mill  process, 
(No.  6  screens,  cop[)er  plates,)  $14  26;  gold,  .601.  The  National  has  an 
original  claim  of  1,500  feet,  shaft  27  feet,  showing  a  vein  of  22  inches 
average  width.  The  quartz  yielded  by  mill  process,  (No.  7  screens,)  $20 
per  ton;  but  prospects  indicate  that  it  should  yield  $50,  especially  along 
the  foot- wall.  The  miners  assert  that  the  company  is  trying  to  "  freeze 
out "  same  of  its  members,  as,  in  spite  of  these  favorable  indications, 
the  shaft  is  caved  in  and  lilled  up,  and  no  work  has  been  done  since  De- 
cember, 1865.  The  quartz-mill  is  located  on  the  left  bank  of  the  Middle 
John  Day's,  opposite  the  mouth  of  Elk  Creek.  It  contains  two  4  stamp 
batteries  ;  stamps,  500  pounds  ;  drop,  8  to  12  inches  ;  crashing  capacity, 
8  to  10  tons  quartz  per  twentj^-four  hours ;  driven  by  steam,  25  horse- 
power ;  machinery  bought  at  Portland ;  castings  poor.  A  Knox  pan,  for 
amalgamation,  is  to  bo  attached,  to  supplement  the  copper  plates.  The 
quartz  is  hauled  from  two  to  five  miles  to  the  mill. 

A  second  ditch  is  in  process  of  construction,  about  eight  and  a  quar- 
ter miles  long,  two  feet  wide  at  the  bottom,  and  three  at  top,  by  fifteeD 
inches  deep  on  lower  side.  It  will  bring  water  to  the  Elk  Creek  dig- 
gings, and  is  now  about  completed. 

The  population  of  tlie  district,  July  1, 1869,  was  00  whites  and  05  China- 
men. The  product  of  gold  for  the  season  of  1860  will  not  exceed,  ac- 
cording to  my  estimates,  $16,000.  Mr.  John  II.  Blake,  merchant,  of 
Susanville,  has  purchased  from  August,  l^Qo,  to  August,  1869,  $80,000 
of  gold  dust  from  this  district.  Wages  have  been  in  difierent  years  as 
follows:  In  1865,  1866,  and  1867,  for  ground-sluicing  and  working  on  the 
river  claims,  $5  per  day  to  the  hand;  for  drifting,  36  per  day  of  eiglit 
hours;  windlass-men,  $5.  Board,  $9  to  $10  per  week.  In  1868  and 
1869  the  average  wages  were  only  $4  -pev  day.  The  district  is  12  miles 
square. 

Olive  Creel:  district,  organized  in  the  spring  of  1863,  is  in  the  Blue 
Mountains,  about  60  miles  north  by  east  from  Canon  City,  and  near  the 
sources  of  the  North  John  Day's,  Burnt,  and  Powder  Rivers,  the  first  of 
which  flows  northeast  to  the  Columbia ;  the  two  latter  southeast  to  Snake 
Eiver.  Tlie  quality  of  the  gold  obtained  here  is  variable,  being  coarse 
and  fine,  pure  and  impure,  within  a  few  miles  on  the  same  stream.  Some 
of  it  is  not  worth  $14  per  ounce,  while  other  dust,  from  localities  within 
two  miles,  will  be  worth  $16,  At  the  very  source  of  the  stream,  in  a 
gulch  near  the  summit  of  the  mountains,  the  gold  is  ragged,  as  if  quartz 
had  been  disintegrated  from  it,  leaving  it  porous  and  spangled.  Tiiis  is 
poor  in  quality,  the  finest  being  found  three  miles  below.  The  popula- 
tion of  this  district  is  80  whites  and  50  Chinese.  The  snow  falls  in  win- 
ter 8  to  12  feet  deep,  and  prevents  active  work.  The  season  for  mining 
is  from  May  to  August,  while  the  snow  is  melting.  Supplies  for  this 
camp,  as  also  for  Elk  and  Granite,  are  chiefly  brought  from  UmatiUa. 
on  the  Cohmibia. 
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Granite  Crceli  district  is  twelve  miles  nortli  of  Olive,  and  the  gold  is 
similar  in  character.  This  district  was  organized  in  the  autumn  of  1862. 
The  present  population  is  40  whites  and  200  Chinamen. 

Burnt  River  district  lies  a  little  east  of  and  between  Olive  and  Granite. 
It  was  first  worked  in  1807.  The  present  population  is  80  whites — 
no  Chinamen.  The  absence  of  the  latter  is  proof  that  the  mines  are 
paying  well.  The  whites  seldom  permit  them  to  come  into  a  new  and 
rich  district;  and  the  working  of  placers  by  Chinamen  may  betaken  as 
evidence  that  the  deposits  do  not  pay  good  wages  to  white  labor.  With 
its  smaller  population,  Burnt  River  has  yielded  as  much  gold  as  any 
district  in  Grant  County,  except  Caiion  itself.  The  j)rocess  employed 
is  chiefly  hydraulic  mining.  The  gold  is  coarse  and  fine,  mixed,  of  a  pe- 
culiar dark  greenish  color,  and  heavy.     It  is  worth  $16  50  per  ounce. 

Caiion  Greek  district  is  doubtless  the  most  important  in  the  county. 
It  surrounds  Caiion  City,  the  county  seat,  which  has  been  a  thriving 
town,  and  may  yet  recover  its  former  prosperity.  It  is  sitnated  on  the 
creek  of  the  same  name,  several  miles  from  its  junction  with  the  John 
Day's.  At  the  time  of  my  visit  the  dry  season  had  permanently  stopped 
nearly  all  the  operations  on  the  creek ;  but  the  vast  extent  of  the  placer 
and  hydraulic  mining  in  the  bed  and  along  the  bank's  of  the  stream  was 
evident  enough  in  the  numerous  ditches,  hydraulic  pipes,  sluices,  wheels, 
and  immense  heaps  of  earth  and  gravel  extending  along  the  creek  for 
miles.  Five  years  ago  the  shipments  from  this  place  averaged  $22,000 
per  week;  they  now  barely  reach  $8,000  per  week  during  the  working 
season,  which  lasts  from  April  to  October,  and  perhaps  $20,000  per 
month  for  the  remainder  of  the  year.  The  express  charges  on  bullion  to 
Portland  are  three  and  one-half  per  cent.,  which  leads  many  merchants  to 
patronize  the  United  States  mails.  For  this  purpose  the  dust  is  put  up 
in  flat  tin  cases,  to  fit  regulation  packages  envelopes,  and  sealed  with 
solder.  The  full  weight  allowed  by  law  is  sent  in  a  single  package,  and 
others  are  added  until,  if  necessary,  thousands  of  dollars  are  thus  mailed 
at  one  shipment.  Not  infrequently  two  hundred  and  fifty  ounces  go  in  a 
single  mail.  Nearly  all  the  gold  of  Grant  County  goes  down  the  Colum- 
bia to  Portland,  and  thence  by  sea  to  San  Francisco.  The  shipments 
are  mainly  made  by  the  merchants,  to  whom  the  miners  -pay  or  sell  the 
dust.  This  explains  the  fact  that  shipments  continue  even  in  the  winter, 
when  no  gold  is  actually  produced.  All  the  districts  except  Caiion  and 
Dixie  trade  with  Umatilla  or  Sasanville ;  and  hence  the  figures  above 
given  cover  the  product  of  these  two  districts.  This  would  give  about 
$300,000  as  the  present  annual  yield ;  but  on  the  one  hand,  no  account 
is  taken  of  the  sums  carried  away  by  private  hands ;  and  on  the  other 
hand,  I  do  not  think  the  very  disastrous  season  of  1869  will  equal  this 
average  estimate.  The  placer  yield  of  all  these  districts  has  fallen  off 
steadily  for  the  last  five  years.  It  will  revive  again,  partly  by  the  return 
of  old  settlers,  who  have  been  prospecting  elsewhere  without  finding 
anything  better  than  they  left  behind ;  partly  by  the  introduction  of  ad- 
ditional water  facilities ;  partly  by  the  use  of  Chinese  labor  and  the 
estalishment  of  more  reasonable  rates  for  white  labor ;  and  partly  by 
the  development  of  a  stable  quartz-mining  industry,  the  necessary  basis 
for  which  is  abundantly  aflbrded. 

The  following  ditches  supply  these  claims : 

Capacity. 

Miners',  20  miles  long 700  inches. 

Hillis,  11  miles  long 800  inches. 

Thompson,  4  miles  long 600  inches. 

Humboldt,  8  miles  long 1, 200  inches. 

Lone  Star,  4  miles  long 500  inches. 

Forlorn  Hope,  4  miles  long 500  iuchea. 
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The  water  is  measured  from  a  box  set  horizontally,  through  a  vent 
6  inches  deep,  with  6  inches  head.  The  rates  charged  are  8  to  12  cents 
per  inch,  per  day.  Thirty  inches  is  an  average  sluice-head;  75  to  150 
inches  is  required  for  ground-sluicing,  and  200  to  300  inches  for  hy- 
draulic, where  no  sluices  are  used.  Wages  at  Canon  City  are  $3  50  a 
day  for  most  kind  of  mining.  Pipers  at  hydraulics,  and  drifters  in  tun- 
nels, receive  from  $4  to$0.  Chinese  miners,  $1  75  to  $2,  without  board; 
Chinese  cooks,  $8  to  $10  per  week,  with  board.  Flour  of  home  produc- 
tion commands  $9  per  barrel ;  the  finest  brands,  $1G.  Oats,  1^  cent  per 
pound ;  wheat,  2^  cents ;  potatoes,  IJ  to  2  cents;  cabbages,  2^  to  3  cents. 
The  cheapness  of  agricultural  products  arises  from  the  fact  that  the 
troops  and  posts  maintained  by  the  government  in  this  region  during 
the  Indian  war  stimulated  a  considerable  farming  industry,  especially 
along  the  magnificently  productive  bottom-lands  of  the  John  Day's.  The 
high  prices  paid  for  hay,  oats,  and  other  supplies,  made  this  business  very 
profitable ;  but  the  peace,  and  the  consequent  withdrawal  of  the  troops, 
has  caused  a  collapse.  The  farmers  of  the  John  Day's  Valley  cannot  afford 
to  ship  their  products  to  more  populous  regions,  nor  can  they  find  an 
adequate  market  at  home.  Agriculture  will  therefore  temporarily  lan- 
guish, until  mining  revives — an  event  which  will  be  hastened,  no  doubt, 
by  the  present  low  i^rices. 

With  regard  to  general  merchandise,  the  prices  at  Canon  City  are 
about  equivalent  to  those  at  Portland,  with  the  freight  added.  This 
amounts  to  4  or  4^  cents  per  pound.  Board  at  hotels  in  Canon  City  $7 
to  $8  jier  week.  There  are  in  the  vicinity  four  saw-mills,  where  lumber 
can  be  had  at  $20  to  $30  per  thousand.  Cord-wood  is  delivered  at  $G 
to  $7. 

The  great  variation  in  the  quality  of  the  placer  gold  of  this  country 
is,  I  think,  a  special  indication  of  its  various  origin.  In  other  words,  it 
should  encourage  the  belief  that  numerous  different  quartz  veins,  cut 
by  the  deep  ravines  of  the  John  Day's  and  its  tributaries  have  furnished 
the  gold  now  found  in  and  along  the  streams.  This  belief  is  confirmed 
by  discoveries  already  made ;  and  it  is  strikingly  illustrated  in  the  works 
of  the  Prairie  Diggings  Mining  Company,  about  five  miles  east  of  Caiion 
City. 

The  Prairie  Diggings  claims,  as  the  name  indicates,  were  originally 
gulch  or  placer  mines  upon  the  elevated  rolling  surface  of  one  of  the 
foot-hills  east  of  Caiion  Creek.  The  gulch  is  almost  dry  in  summer. 
The  circumstance  that  no  gold  occurred  in  it  above  a  certain  place,  be- 
low which  the  diggings  were  rich,  led  to  the  discovery  at  that  i)lace  of  a 
large  body  of  auriferous  quartz  crossing  the  gulch.  This  locality  illus- 
trates, in  a  striking  manner,  the  formation  of  placer  deposits  from  quartz 
lodes.  The  country-rock  is  dark  slate,  turning  red  on  exposure.  A  belt 
of  quartz  and  slate  apparently  400  feet  wide,  coursing  northeast  and 
southwest,  and  dipping  sixty  degrees  southeast,  has  been  exposed  by 
the  erosion  of  the  gulch.  The  channels  of  quartz  are  separated  by  slate, 
and  have  received  different  names  as  separate  veins.  Of  these  the 
Waterloo  and  I,  X.  L.  are  the  most  prominent.  The  width  of  400 
feet,  above  mentioned,  is  possibly  illusory.  In  any  case,  it  only  refers 
to  the  distance  between  the  extreme  veins  or  channels  of  quartz 
on  either  edge  of  the  group;  and  quite  probably  this  appearance  of 
width  has  been  ijroduced  by  a  slide  from  the  ujiper  veins  of  a  consider- 
able section.  If  this  were  the  case,  the  same  series  of  rocks  would  be 
twice  represented  in  the  gulch,  but  the  upper  veins  would  be  the  true 
ones  and  would  be  found  to  continue  in  course  to  the  northeast  and 
southwest.  This  is  indeed  the  fact.  The  Waterloo  and  I.  X.  L.  are 
H.  Ex.  Doc.  207 15 
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traced  by  outcrop  on  eitlicr  side  tlie  gulcb,  and  tlie  masses  below 
seem  to  be  but  a  repetition  of  these.  The  exact  width  of  the  belt  is 
therefore  matter  of  doubt.  A  shaft  30  feet  deep  on  the  Waterloo 
shows  a  vein  of  11  feet  inclosed  in  slate,  and  a  i)it  of  10  feet  on  the 
I.  X.  L.  exposes  a  vein  of  6  feet,  also  in  slate.  But  the  outcrops  of 
these  and  the  other  veins  distributed  through  the  gulch,  afford  an  enor- 
mous quantity  of  decomposed  auriferous  material,  which  has  only  to  be 
dug  up  and  wheeled  into  the  mill.  This  was  built  in  18G8,  at  the  Vulcan 
Works,  San  Francisco,  and  is  calculated  for  ten  stamps,  though  only  five 
have  been  actually  erected.  Weight  of  stamps,  040  pounds,  drop  11 
inches,  70  times  per  minute.  Discharge,  No.  2  Eussia.  Power,  water- 
wheel  40  feet  in  diameter,  4  feet  breast,  supplied  by  a  ditch  from 
the  hills  above.  The  average  capacity  of  such  a  batterj^,  running 
at  this  speed  on  ordinary  quartz,  should  be  about  7.8  tons  daily.  This 
mill  crushes  ten  tons  in  twenty-four  hours,  and  is  even  claimed  to 
have  reduced  200  tons  in  a  run  of  12  days.  The  excess  over  the 
general  average  is  to  be  ascribed  to  the  peculiarly  friable  nature  of  the 
material.  The  average  yield  of  considerable  quantities  milled,  I  believe 
to  have  been  about  $8  50  per  ton.  With  the  present  almost  nominal 
cost  of  extraction,  and  transportation  only  a  few  yards  to  the  mill,  the 
water-power,  and  simj^le  amalgamation,  (battery-amalgamation,  20-foot 
blanket-sluices,  20-foot  copper-plated  sluices,  Knox  pan  for  blanket- 
Avashings,)  and  the  fineness  of  the  gold  obtained,  (nearly  .900,  it  is 
said,)  this  property  ought  to  pay  handsomely,  if  the  ore  yields  over  $3 
I)er  ton.  Actual  figures  of  working  results  are  withheld  on  account  of 
a  pending  litigation.  This  is  itself  an  indication  of  a  profitable  enter- 
prise. People  do  not  generally  go  to  law  over  worthless  claims.  It  is 
when  an  enterprise,  outliving  the  iierils  of  speculation,  mistaken  or  dis- 
honest management  and  ignorance  of  the  methods  necessary  to  its  x^ros- 
ecution,  begins  to  show  signs  of  certain  i)rosx)erity,  that  the  last  and 
greatest  enemy  assails  it. 

The  veins  of  Prairie  Diggings  strike  directly  toward  the  upper  part  of 
Caiion  Creek,  and,  very  likely,  belong  to  a  system  which,  from  its  posi- 
tion, must  be  traversed  by  the  numerous  rich  gulches  and  canons  cater- 
ing the  John  Day's.  In  this  belt  of  country,  thereforCj  I  look  for  further 
discoveries  of  important  and  valuable  quartz  lodes. 


CHAPTEE  XXXIII. 

UNION   COUNTY. 

This  county  is  bounded  north  by  the  Walla- Walla  Valley,  in  Wash- 
ington Territory,  on  the  forty-sixth  parallel  of  north  latitude;  east  by 
Snake  Eiver,  which  separates  it  from  Idaho ;  south  by  Baker  County, 
and  west  by  Umatilla  County.  Between  the  Blue  Mountains  on  the 
west,  and  the  ranges  of  Eagle  Creek  and  Powder  Eiver  on  the  east,  is 
the  large  agricultural  and  grazing  valley  of  the  Grande  Eonde.  The 
abundant  water,  timber,  and  fertile  soil  of  the  county  are  causing  its 
rapid  settlement  by  immigrants.  The  principal  towns  are  La  Grande, 
the  county  seat,  on  th€  Umatilla  and  Boise  mail  road.  Union,  fifteen 
miles  southeast  on  the  opposite  side  of  the  valley,  Forest  Cove,  Sum- 
mersville,  and  Orodell.  The  principal  mining  districts  are  in  the  Eagle 
Creek  Mountains,  striking  the  eastern  edge  of  Powder  Eiver  Valley,  and 
on  Eagle  Creek,  a  tributary  of  the  Snake.    These  mountains  abound  in 
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gold,  silver,  and  copper,  but  have  been  only  half  explored.  The  prin- 
cipal district  is  called  Cooster.  It  is  twenty  miles  square,  on  Pine  and 
Eagle  Creeks,  and  employs  at  present  about  two  hundred  and  fifty  men. 
The  amount  of  good  placer  ground  would  support  two  or  three  thousand 
but  for  the  scarcity  and  dearness  of  water.  Brouk  &  Petre,  the  pro- 
prietors of  a  ditch  eleven  miles  long,  bringing  water  from  Eagle  Creek 
to  the  claims,  charge  twenty-iive  to  fifty  cents  per  inch.  More  than  a 
dozen  quartz  ledges  have  been  more  or  less  prospected.  The  Knight 
ledge,  on  which'Carter  &  Co.  and  Brouk  &  Co.  own  claims,  varies 
in  width  from  six  inches  to  four  feet.  The  former  firm  has  a  small 
5-stamp  mill  iu  operation.  The  Gem  lode  is  occupied  by  two  com- 
panies, the  La  Grande  and  the  Humboldt.  The  ore  contains  more 
sulphurets  than  pure  gold,  and  the  companies  are  both  in  debt  and  idle. 
The  La  Grand  Company  has  a  10-stamp  mill,  and  the  Humboldt  Com- 
pany a  10-stamp  mill  and  arrastra.  isTeither  the  mining  nor  the  metal- 
lurgical operations  appear  to  have  been  intelligently  and  skillfully 
earned  on.  The  only  apparatus  for  saving  gold  iu  the  mills  was  copper 
plates,  which,  of  course,  were  inefi'ective  in  the  treatment  of  the 
sulphm^ets. 

Concerning  the  lake  district,  which  lies  iu  Evart,  Jackson,  and  Wasco 
Counties,  Oregon,  and  Siskiyou  County,  California,  Mr.  J.  Wassen 
writes  in  the  Overland  Monthly  for  February,  18G9,  as  follows : 

Comiug  from  the  northeast,  the  Blue  range  of  Oregon,  (a  continuation 
southwest  of  the  Sahuou,)  the  Cascade  range  from  the  north,  and  the 
Sierra  from  the  south,  blend  into  or  form  a  vast  steppe  or  table-land  of 
lava  and  sage  fields,  interspersed  with  a  score  of  lakes  in  size  varying 
from  five  to  forty  miles  iu  length  and  proportionate  width.  This  high 
separating  belt  of  land  and  water  commences  at  the  Owyhee  Eiver,  and 
extends  westward  to  the  mountains,  running  at  right  angles  with  the 
ocean — a  length  of  three  hundred  miles,  and  an  average  breadth  of  one 
hundred  and  fifty.  There  are  three  distinct  chains  of  lakes  iu  this  district : 
The  eastern,  known  as  the  Warner,  inclusive  of  the  Harney  and 
Malheur.  The  second  chain  of  lakes  may  be  called  the  Goose  Lake, 
including  its  northern  liidvS — Abert,  Siher,  and  other  smaller  lakes. 
Goose  Lake  nestles  in  the  extreme  north  end  of  the  Sierra  and  is  the 
source  of  Pit  Kiver,  the  main  branch  of  the  Sacramento.  This  fact 
has  been  disputed,  owing,  perhaps,  to  the  outlet  being  underground  in 
the  dryer  seasons.  Tlie  third  and  last  and  larger  of  the  several  chains 
is  the  Klamath,  embracing  Wright  and  Ehett  Lakes  further  south.  The 
Warner  lakes  string  along  more  like  a  river,  and  the  rapid  current,  set- 
ting north  at  all  times,  is  suggestive  that  this  line  of  water  is  really  the 
outcropping  of  a  long  subterranean  stream.  The  amount  of  water  is 
apparently  more  than  the  natural  drain  of  the  country  adjacent,  and  the 
outline  of  a  great  river  channel  is  distinctly  traceable  to  the  lakes  of 
Harney  and  Malheur.  The  latter,  however,  are  strongly  tinctured  with 
the  alkaline  soil  surrounding.  The  variety  and  great  quantity  of  fish 
for  which  the  streams  feeding  these  lakes  are  noted ;  the  myriads  of 
water-fowl  of  every  conceivable  species  that  make  these  lakes  their  sum- 
mer resort,  and  the  countless  numbers  of  deer,  antelope,  and  larger 
game,  contribute  principally  to  make  the  district  of  the  lakes  what  it 
surely  is,  the  happy  hunting  grounds  of  the  expiring  race.  They  are 
hardly  to  blame  for  the  tenacity  displayed  iu  its  defense.  This  broad 
pass  iu  the  mountains  from  east  to  west,  furnishing  the  wily  savage 
with  a  hundred  avenues  of  escai^e,  to  the  right  or  left,  with  his  plunder 
and  his  life.  The  shelving  shores  of  the  lakes  furnished  him  warm 
winter  shelter,  and  the  great  deiiressious,  natural  trails  free  from  snow 
in  the  severest  seasons.    These  trails  are  carefully  flanked  at  favorable 
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intervals  with  little  bastions  and  semi-circular  breastworks  of  loose 
stones,  mementoes  of  Indian  skill  and  strategy.  Aside  from  any  known 
or  prospective  material  resource,  the  district  of  the  lakes,  with  its  dense 
forests  and  weird  deserts,  picturesque  mountains,  and  delightful  valleys, 
and  silent  waters  inclosed  by  perpendicular  walls  of  mysterious  forma- 
tion, must  ever  be  a  scene  of  enjoyment  for  the  tourist  and  lover  of  all 
that  is  grand,  beautiful,  and  peculiar  in  nature. 


CHAPTER  XXXIV. 

BAKER    COUNTY. 

This  is  the  extreme  southeastern  county  of  the  State,  It  is  bounded 
north  by  Union  County,  east  by  Idaho,  south  by  Nevada,  and  west  by 
Grant  County,  and  contains  about  5,000,000  acres.  The  northern  half  of 
the  east  boundary  is  the  Snake  River ;  the  North  Fork  of  Powder  River, 
and  the  main  river,  constitute  the  north  boundary  ;  and  the  Owyhee  runs 
for  one  hundred  miles  through  the  southeastern  part  of  the  county,  enter- 
ing at  the  southeast  corner,  and  emptying  into  the  Snake  a  few  miles  south 
of  the  old  Fort  Boise.  The  southwest  part  of  Baker  County  is  traversed 
by  Crooked  River,  which,  with  its  tributaries,  waters  numerous  small 
valleys.  This  region,  and  the  region  of  tbe  lakes,  was  until  recently  so 
infested  with  hostile  Indians  that  explorations  were  very  difficult.  It 
has  been  crossed  in  every  direction,  however,  by  prospecting  parties, 
and  is  one  of  the  sections  in  which  we  may  look  for  future  discoveries 
of  imijortance.  Malheur  River  crosses  the  center  of  the  county  from 
outlying  ranges  of  the  Blue  Mountains  in  Grant  County,  on  the  west,  to 
the  Snake  River,  on  the  east.  Its  numerous  cascades  furnish  abundant 
water-power,  and  it  has  extensive  and  fertile  bottom-lands.  Agricul- 
ture in  Baker  and  Grant  Counties  requires  only  accessible  markets  to 
make  it  thrive.  Nature  has  done  all  that  could  be  demanded  in  the  way 
of  soil,  climate,  and  facilities  for  natural  roads.  Burnt  River  and  Pow- 
der River,  with  tributary  streams  in  the  northern  half  of  the  county, 
have  been  the  scene  of  active  and  extensive  placer-mining,  though  the 
resources  of  the  region,  in  this  respect,  are  even  yet  scarcely  known. 
The  amount  of  land  improved  in  the  county  is  about  5,000  acres,  or  one- 
thousandth  part  of  its  area.  The  population  is  estimated  at  3,700,  and 
the  property  valuation  is  $390,320.  The  stage-road  from  Umatilla  to 
Boise  and  Salt  Lake,  the  military  road  from  the  Dalles  to  Salt  Lake, 
and  the  old  emigrant  road,  with  other  practicable  routes,  cross  this 
county.  The  j)rincipal  towns  are  Auburn,  the  county  seat,  (unless  Baker 
City  has  quite  recently  received  that  distinction,)  Baker  City,  Express 
Ranch,  Farewell  Bend,  Eldorado,  Malheur  City,  and  Amelia  City. 

The  following  are  the  names  of  the  various  mining  districts  in  this 
county,  as  taken  from  the  books  of  the  county  clerk : 

Blue  CauOii  or  Auburn,  ten  miles  southwest  from  Baker  City. 

Sparta  or  Eldorado,  thirty  miles  south  from  Baker  City. 

Pioneer  or  Clark's  Creek,  twenty-six  miles  south  from  Baker  City. 

Humboldt  or  Mormon  Basin,  thirty-five  miles  south  from  Baker  City. 

Eastou  or  Amelia  City,  forty  miles  south  from  Baker  City. 

Willow  Creek,  forty  miles  from  Baker  City. 

Webfoot  Basiu,  between  Powder  River  and  Burnt  River,  twenty  miles  southwest 
from  Baker  City. 

Rye  Valley,  eight  miles  from  Mormon  Basin,  thirty- three  miles  southeast  from  Baker 
City. 

Bull's  Run,  on  Burnt  Riyer,  forty  miles  from  Baker  City. 

Oro  Grande,  on  Burnt  River. 
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Fort  Sumter,  near  Powder  River,  twenty  miles  west  fi-om  Auburn. 
Rock  Creek,  on  west  edge  of  the  valley,  twelve  miles  from  Baker  City. 
Pocahontas,  on  west  edge  of  the  valley,  eight  miles  from  Baker  City. 
Union,  on  the  west  edge  of  the  valley,  eight  miles  from  Baker  City. 

The  older  districts,  discovered  as  early  as  1862,  aud  worked  with  more 
or  less  steadiness  ever  since,  are  Blue  Canon,  Pioneer,  Humboldt  Basin, 
and  Rye  Valley.  They  are  all  good  yet,  containing  large  areas  of  placer 
diggings  that  will  pay  from  $3  to  $16  or  $20  per  day  to  the  hand. 
The  Auburn  camj),  in  Blue  Canon  district,  has  been  more  nearly 
exhausted,  perhaps,  than  any  other  important  one  in  the  county ;  yet 
even  at  Auburn  there  is  ground  enough  yet  unworked  to  furnish  profit- 
able employment  to  large  numbers  of  miners  for  several  years  to  come. 
The  great  difiiculty  is  the  inadequate  supply  of  water.  This  camp  is 
situated  on  a  tributary  of  Powder  Eiver,  and  connected  by  a  very  fine 
road  with  Baker  City,  in  the  main  valley,  at  present  the  most  important 
and  thriving  town  in  the  county.  The  gulch  at  Auburn  does  not  supply 
water  enough  for  mining,  and  the  principal  source  is  the  ditch  of  the 
Auburn  Canal  Company,  thirty  miles  long,  completed  in  1863,  and  cost- 
ing, with  reservoirs,  &c.,  more  than  $200,000.  There  are  now  at  work 
in  this  district  about  100  whites  and  150  Chinese. 

Shasta  district  contains  two  flourishing  towns,  Eldorado  and  Malheur 
City.  Messrs.  Carter  and  Packwood  have  200  Chinamen  at  work,  building 
a  ditch  forty  miles  long,  by  means  of  which  they  expect  to  furnish  a 
large  supply  of  water  for  the  season  of  1870.  Reeves  &  Co.  have  also  a 
small  ditch.  The  little  work  hitherto  done  in  the  district  indicates  that, 
with  sufficient  water,  2,000  men  could  find  claims  that  would  yield 
handsomely. 

Easton  district  has  one  town,  Amelia  City.  The  prospects  in  this 
camp  are  good ;  the  gold  is  very  fine,  worth  $17  50  per  ounce. 

Fort  Sumter  district  contains  a  large  number  of  placer  claims,  and 
some  promising  quartz  lodes,  which  the  owners  are  too  poor  to  develop 
at  present. 

BuWs  Run,  Oro  Grande,  and  Wehfoot  Basin  are  new  districts,  which 
j)romise  well. 

Pioneer,  Humboldt  Basin,  and  Rye  Valley  are,  as  already  remarked, 
among  the  oldest  districts  in  the  county,  and  still  remain  among  the 
best.  They  contain  large  areas  of  good  ijlacer  ground.  During  the 
summer  of  1860  a  nugget  of  40  ounces,  worth  $610,  was  found  in  Hum- 
boldt Basin.  The  gold  from  these  camjis  varies  in  value  from  $14  to 
$18  50  per  ounce.  Mining  is  carried  on  with  iron  and  canvas  hydraulic 
pipes,  or  with  ground-sluices.  Rocking  pays  well  in  Humboldt  Basin, 
where  men  have  realized  as  much  as  $70  to  $90  per  day  of  eight  hours, 
by  this  rude  method.  There  is  no  ground  unlocated  in  this  camp ;  but 
in  all  the  others  there  are  many  good  chances  yet  open.  Quartz  ledges 
are  discovered  every  season  ;  but,  as  a  rule,  placer-mining  continues  to 
pay  too  well  to  allow  much  attention  to  be  turned  to  this  more  perma- 
nent, but  more  difficult,  branch.  A  "pocket- vein,"  the  Niagara,  in  Hum- 
boldt Basin,  furnished  in  1863  some  remarkable  specimens  of  quartz, 
studded  with  gold. 

Rye  Valley  district  has  been  successfully  worked  for  four  years  past, 
but  the  gold  is  of  low  standard — about  .740.  The  amount  of  silver 
mixed  with  it  led  to  the  belief  that  silver-bearing  veins  might  be 
found  in  the  district.  Since  my  return  from  Oregon,  I  have  received 
information  of  the  discovery  of  five  or  six  ledges  of  silver  ore,  reported 
to  be  of  extraordinary  richness.  Some  of  the  croppings,  smelted  out 
upon  a  blacksmith's  forge,  yielded  at  the  rate  of  $7,000  to  $9,000  per 
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ton.  One  of  tlie  lodes,  tlie  Green  Discovery,  is  18  inclies  to  2  feet  wide 
at  the  outcrop.  These  claims  liave  been  eagerly  taken  up,  and  owners 
are  very  sanguine  over  tlie  expected  results  of  next  year's  operations. 
The  snow  prevents  active  working  in  the  winter. 

There  are  hill,  gnlch,  and  placer  mines  all  the  way  up  Burnt  Elver 
from  Express  Eauch.  Coarse  gold,  worth  $18  per  ounce,  is  found  on 
the  steep,  high  points  from  20  to  50  feet  above  the  river,  and  the 
whole  country  is  full  of  quartz  lodes,  which  have  furnished  the  gold  of 
the  alluvial  deposits,  but  which  are  as  yet,  except  in  a  very  few  locali- 
ties, unknown  and  unheeded. 

In  August,  1809,  a  rich  placer  field  was  discovered,  (reported  to  yield 
"  $2  per  shovelful  of  dirt,")  on  a  small  stream  entering  Snake  Eiver,  a 
few  miles  below  the  mouth  of  Burnt  Eiver,  fifty  miles  southeast  of  Baker 
City.  During  the  excessively  dry  season,  30  or  40  men  have  "  made 
wages "  on  the  bars  of  the  Snake  itself,  where  there  is  ordinarily  too 
much  water  to  permit  bar-mining. 

Union  district  contains  nothing  of  importance  except  the  somewhat 
celebrated  gold  mine  of  Colonel  Euckel.  This  is  situated  eight  miles 
east  of  Baker  City,  on  the  eastern  slope  of  a  range  of  hills,  overlooking  a 
large  interior  basin,  across  which  for  many  miles  maybe  seen  the  gleam- 
ing, white,  dusty  line  of  the  old  emigrant  road.  The  hills  are  usually 
covered  with  bunch-grass ;  but  this,  at  the  time  of  my  visit,  had  been 
devastated  by  creeping  fires,  giving  to  the  whole  landscape  an  inex- 
pressibly desolate  appearance.  The  little  gulch  which  crosses  the  vein 
or  veins  of  this  mine,  and  debouches  into  the  plain  below,  is  possessed, 
however,  of  a  good  sjiring,  and  presents,  ev^en  in  a  dry  season,  some 
touches  of  greenness.  I  believe  the  quartz  lodes  were  discovered  by 
teamsters,  tracing  up  the  float-quartz  found  in  the  gulch,  which  was  suc- 
cessfully worked  as  a  placer  for  some  years.  There  are  a  few  other 
locations,  but  nothing  developed. 

The  workings  are  on  two  veins,  or  two  parts  of  the  same  vein,  called 
respectively  the  Union  and  the  Eocky  Fellow,  the  principal  mine, 
shown  in  the  diagram,  being  on  the  Eocky  Fellow.  The  course  of  the 
latter,  which  appears  to  be  the  main  lode,  is  northwest  and  southeast, 
along  the  east  face  of  the  mountain ;  and  its  dip  generally  northeast, 
but  varying  from  45°  to  80°.  The  Union  workings  on  the  northwest 
show  that  vein  to  course  some  20°  nearer  east  and  west  5  and  this  course 
would  inevitably  bring  the  two  together.  I  think  the  vein  exposed  in 
the  principal  mine  includes  both  branches  united  into  one  vein.  The 
workings  have  not  been  connected  so  as  to  show  the  point  of  junction. 
This  vein  varies  in  width  from  six  inches  to  twelve  feet,  averaging  three 
feet.  The  outcrop  is  perhaps  GOO  feet  or  more  above  the  great  valley, 
and  a  little  more  than  300  feet  above  the  point  in  the  foot-hills,  where 
the  company's  house  is  situated,  near  the  spring.  The  ore  is  quartz, 
carrying  free  gold,  with  a  very  small  proportion  of  sulphurets  of  iron 
and  copper.  Much  of  the  quartz  has  a  milky  appearance,  and  shows 
green  spots,  and  stains,  (not  copper,)  like  that  of  the  mother  lode  in 
Mariposa,  California.  The  best  quartz  is  banded,  and  full  of  dark  spots 
and  seams.  It  is  said  to  be  pretty  hard  to  crush,  but  to  have  yielded 
for  months  more  than  $20  per  ton.  The  position  of  the  mine  facilitates 
opening  by  cross-tunnels,  two  of  which  have  been  run ;  the  first  or  upper 
one  292  feet  vertically  above  the  house,  cutting  the  lode  at  105  feet  from 
its  mouth ;  and  the  lower  one,  122  feet  above  the  house,  cutting  the  lode 
at  424  feet,  and  190  feet  vertically  below  the  outcrop.  The  ground  laid 
open  by  these  tunnels  and  the  drifts  shown  in  the  diagram  has  been 
nearly  exhausted.    To  the  southeast  the  vein  grows  harder  and  poorer, 
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and  I  believe  there  is  little  encouragement  to  extend  the  drifts  in  that 
direction.  To  the  northwest  it  apparently  divides,  and  possibly  the 
Union  takes  the  best  part  of  it.    The  most  promising  direction  for  open- 


ing new  ground  is  therefore  in  depth,  and  a  shaft  has  been  sunk  for  a 
new  level  below  that  of  the  long  tunnel.    The  timbering  throughout  the 
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works  is  good,  and  the  tunnels  and  shafts  give  excellent  ventilation  and 
perfect  drainage.  The  new  workings  below  the  tunnel  level  are  not 
much  troubled  with  water,  as  there  seems  to  be  for  the  small  quantity 
of  water  in  the  hills  a  subterranean  outlet  to  the  spring  at  the  base.  On 
the  Union  vein  a  shaft  has  been  sunk  90  feet,  and  much  quartz  extracted 
from  drifts  and  stopes  said  to  have  yielded  in  the  aggregate  $30,000. 
No  machinery  has  been  required  in  the  main  workings  hitherto,  except 
the  cars  which  transport  on  to  the  mouth  of  the  long  tunnel,  where 
it  is  dumped  into  wagons  and  hauled  to  the  12-stamp  mill  at  Baker 
City.  Under  these  favorable  conditions,  the  cost  of  extraction  being 
only  $4  per  ton,  and  the  cost  of  hauling  $4,  the  mine  has  yielded  large 
profits ;  but  outside  operations  are  said  to  have  embarrassed  the  pro- 
prietor, and  the  property  is  now,  I  am  told,  involved  in  litigation.  Only 
a  few  men  were  at  the  spot  when  I  visited  it,  and  the  mill  was  standing 
idle.  This  mine  has  every  appearance  of  extraordinary  value ;  but  it 
has  been  pushed  hard  for  immediate  revenues,  and  the  result  is,  that 
new  ground  must  be  opened  before  the  former  flourishing  production 
can  be  renewed.  Its  well-defined,  persistent,  and  productive  character, 
and  the  fact  that  it  is  the  only  development  of  the  kind,  to  my  know- 
ledge, in  a  county  which,  I  am  convinced,  will  hereafter  take  a  high 
rank  in  quartz-mining,  led  me  to  give  it  a  careful  examination.  I  trust 
it  will  soon  be  worked  again  with  vigor  and  success. 


SECTION  IV. —IDAHO. 


CHAPTER  XXXV. 

GENERAL   EEMAEKS. 

The  boundaries  of  this  Territory  have  been  changed  so  often  that  a 
description  of  the  present  lines  may  not  be  amiss. 

Idaho  adjoins  on  the  north  the  British  possessions;  its  western 
boundary  is  formed  in  its  northern  part  hj  a  line  running  along  longi- 
tude 40°  west,  which  separates  it  from  Washington  Territory,  to  a  point 
near  latitude  40°  north ;  from  here  it  follows  the  course  of  the  Snake 
River  to  the  neighborhood  of  latitude  43°  45',  when  it  follows  again  the 
line  along  longitude  40°  west,  to  the  intersection  of  the  northern  line  of 
the  State  of  Nevada  in  latitude  42°  north.  Its  southern  boundary  line 
follows  that  latitude  eastward  to  about  longitude  34°  west,  where  it 
meets  the  western  boundary  line  of  Wyoming.  From  this  point  north- 
ward the  eastern  line  separates  the  Territory  from  Wyoming  to  near 
latitude  44°  west,  and  from  here  on  it  takes  a  northwesterly  course  along 
the  summit  of  the  Bitter  Root  and  Rocky  Mountains  to  a  point  in  about 
latitude  47°  40'  north  and  longitude  39°  west,  and  then  runs  along  longi- 
tude 39°  to  where  it  crosses  the  national  boundary  line  on  the  north. 
The  Territory  adjoins  on  the  east  AYyoming,  a  small  part  of  Dakota, 
and  Montana.  Its  area  is  at  present  80,294  square  miles.  The  Terri- 
tory is  drained  by  the  tributaries  of  the  Columbia  River,  the  principal 
ones  of  which  are  Clark's  Fork  in  the  north  and  the  Snake  River  with 
its  affluents,  the  Clear  Water,  Salmon  River,  Payette,  Boise,  and  many 
smaller  ones  in  the  south.     It  is  copiously  watered  and  very  mountainous. 

The  principal  quartz  mines  are  situated  in  the  southwestern  part  of 
Idaho,  in  Owyhee,  Idaho,  Boise,  and  Alturas  Counties,  the  former  taking 
the  lead.  Placer  diggings,  more  or  less  extensive  and  important,  are 
found  in  almost  all  parts  of  the  Territory ;  the  best  known  and  most 
prosperous  ones  are  those  of  the  Boise  basin,  those  along  the  head- waters 
of  the  Salmon  River,  the  Clear  Water,  and  the  Kootenay  diggings. 

Idaho,  like  most  of  the  Pacilic  mining  districts  which  depend  mainly 
upon  placers  for  their  production  of  gold,  has  suffered  severely  from  the 
extraordinary  lack  of  water  during  the  present  season.  Indeed,  it  may 
almost  be  said  that  there  has  been  no  season  this  year  at  all,  so  early 
did  the  streams  upon  which  the  miners  rely  fail  to  supplj^  water  sufficient 
for  the  ditches  and  sluices.  There  has  been  a  little  bar  mining  rendered 
possible  by  the  low  water  in  the  Snake,  Boise,  and  other  rivers ;  but  I 
have  heard  of  nothing  remarkable  in  the  way  of  profits  from  this  source. 
Probably  it  has  merely  paid  small  wages  to  a  few  men  who  were  willing 
to  adopt  this  method  of  occupying  the  time  until  either  fall  rains  or 
spring  thaws  should  enable  them  to  return  to  their  more  remunerative 
claims.  This  state  of  things  is  always  favorable  to  new  discoveries. 
The  active  and  enterprising  pioneers  in  the  mining  regions,  when  they 
are  forced  to  leave  their  regular  employment,  generally  start  out  on  pros- 
pecting tours.  It  is  actual  economy  to  take  a  horse,  a  pair  of  blankets, 
and  a  few  supplies,  and  travel  in  the  mountains  for  a  few  weeks,  rather 
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than  remain  in  Boise  or  Idaho  City,  paying  board  and  earning  nothing 
When  work  slacks  and  trade  is  dull,  the  knowing  ones  begin  to  prophesy 
new  discoveries,  and  this  will  no  doubt  continue  to  be  the  case  as  long 
as  any  considerable  portion  of  our  inland  basin  and  Pacific  slope  remains 
unexplored. 

Another  circumstance,  favorable  to  such  discoveries,  is  the  termina- 
tion, in  1SG8,  of  a  long  and  vexatious  Indian  war  in  Idaho  and  Eastern 
Oregon.  The  bitterly  hostile  bands  of  outcast  Shoshones  and  other 
tribes  which  infested  the  Owyhee,  Powder  Eiver,  and  Snake  Valleys, 
rendered  it  dangerous  for  small  parties  to  traverse  those  regions,  and 
almost  impossible  for  them  to  stay  long  in  any  one  locality  and  pursue 
the  peaceful  work  of  discovering  and  testing  metalliferous  deposits. 
The  vigorous  and  persevering  policy  of  General  Crook,  who  is  perhaps 
the  best  Indian  fighter  in  the  United  States  Army,  brought  the  war  to 
an  end,  and  broke,  I  think  forever,  the  power  of  the  savage  enemy.  I 
regret  to  see  that  some  depredations  have  recently  occurred  in  Idaho ; 
but  in  view  of  the  overwhelming  defeats  and  losses  sustained  by  the 
Indians  during  the  Crook  campaign  I  cannot  believe  that  any  serious 
trouble  will  again  arise  in  that  quarter.  At  all  events,  a  large  area  of 
territory  has  been  open  to  exploration  during  the  past  summer,  and  i)ros- 
pectors  have  doubtless  made  good  use  of  the  opportunity.  Many  of  the 
reports  brought  in  by  prospectors,  under  such  circumstances,  are  no 
doubt  colored  by  the  sanguine  temperaments  of  the  parties.  Only  hope- 
ful men  can  bear  the  fatigues  and  hardships  of  such  expeditious.  Their 
glowing  stories  fall  upon  the  ears  of  many  who  have  for  the  time  nothing 
to  do,  and  to  whom  a  journey  of  a  few  hundred  miles  in  the  wilderness 
is  but  a  trilling  labor,  if  not  actually  a  pleasure.  The  merchants,  also, 
whose  goods  are  lying  on  their  shelves,  unsold,  by  reason  of  the  cessa- 
tion of  active  mining  operations,  look  with  favor  upon  anything  which 
will  create  "  a  little  excitement,"  and  revive  business.  They  can  at  least 
send  off  and  dispose  of  a  few  wagon  loads  of  otherwise  unsalable  mer- 
chandise, before  the  real  value  of  the  new  Eldorado  has  been  determined. 

Making  allowance  for  all  these  sources  of  exaggeration  and  error, 
however,  I  think  some  of  the  reported  discoveries  of  the  present  year 
in  Idaho  will  prove  important.  The  diggings  on  Loon  Creek  have  at- 
tracted much  attention,  and  will  probably  produce,  this  year,  consider- 
able gold.  And  finally,  it  must  be  borne  in  mind  that  all  these  alluring, 
but  comparatively  short-lived,  surface  operations  are  but  preliminary  to 
the  discover}^  and  exploitation  of  quartz  veins,  in  which  Idaho  is,  I  am 
persuaded,  by  no  means  deficient. 

Mr.  W.  A.  Atlee,  agent  of  Wells,  Fargo  &  Co.  at  Boise  City,  estimates 
the  x)roduct  of  the  Territory  in  gold  dust  and  bullion  as  follows : 


District. 


18C8. 


Placerville . . 
Centervillo.. 
Pioneer  City 
Idaho  City... 
Boise  City. . . 
Owyhee  City 
Lemhi  City  . 
North  Idaho 
Other  mines. 

Total.. 


§363, 237 

S340,  515 

468,  556 

442,  443 

494,  931 

522, 604 

3, 001,  568 

2,  961, 213 

1,048,716 

1, 162,  782 

1,  000,  000 

1,  400,  OOO 

230,  000 

750, 000 

1,  873,  000 

1,  875, 000 

497,  992 

545,  453 

9,  000,  000 

10,  000, 000 

The  same  gentleman  estimates  the  product  for  1869  at  $8,000,000 — a 
decrease  of   $2,000,000.    My  estimate   for  Idaho  in  18G8  was  only 
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'"^'7,000,000,  instead  of  $10,000,000;  and  I  am  still  reluctant  to  admit  so 
great  a  difference,  tliongh  the  express  agencies  are  better  authorities 
than  that  on  which  I  was  then  obliged  to  depend.  I  have  reduced  Mr. 
Atlee's  figures  for  1869  to  87,000,000,  on  the  strength  of  my  own  obser- 
vations concerning  the  enforced  inactivity  of  the  placer  miners  during 
a  great  part  of  the  season,  in  many  of  the  most  imi^ortant  and  hitherto 
productive  camps.  These  localities  will  revive  again  the  comiug  season, 
which  promises  abundance  of  water. 


CHAPTEE  XXXVI. 

OWYHEE     COUNTY. 

The  mines  of  this  county  have  been  repeatedly  described  in  official 
reports,  and  I  therefore  confine  myself  to  a  condensed  statement,  mainly 
in  tabular  form,  showing  their  condition  in  July,  1809,  and  the  produc- 
tion for  the  year  closing  at  that  date.  The  shipments  from  these  dis- 
tricts amounted  in  18G7  to  81,000,000,  and  in  1868  to  $1,400,000.  This 
was  not  equally  distributed  among  different  months,  however,  for  the 
year  ending  June  1,  1868,  showed  a  production,  according  to  the  assay- 
ers'  reports,  of  $1,590,378.  The  year  ending  July  1,  1869,  as  shown  in 
the  annexed  returns,  gives  $1,059,500,  and  the  calendar  year,  1869,  for 
which  I  have  not  received  full  returns,  will  probably  give  not  far  from 
the  yield  of  1868.  Good"  authorities  expressed  in  January  the  opinion 
that  the  ])roduction  of  1869  would  be  $2,500,000  ;  but  this  anticipation 
was  not  realized.  Prominent  among  the  causes  of  disappointment  was 
the  sudden  collapse  of  the  Eisiug  Star  mine  in  Flint  district,  and  the 
continued  poverty  of  the  Poorman  in  Silver  City  district.  I  give,  in 
addition  to  the  tables,  a  few  diagrams  of  important  and  well-opened 
mines,  as  occupying  less  space  and  at  the  same  time  giving  a  clearer 
notion  than  verbal  descrii^tions. 
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Vein  courses  north  and  south,  (north  is  to  the  right  hand  in  the  sec- 
tion,) and  dips  70°  east,  varying  in  width  from  one  to  fourteen  feet.  It 
•will  be  seen  that  there  are  three  distinct  openings,  unconnected  with  each 


Allison  Mine,  Owthee  District.— Scale,  100  feet  to  the  inch. 

other.  Of  these  the  northernmost  belonged  to  one  party,  and  the  princi- 
pal stopes,  with  the  shaft  and  tunnel  on  the  extreme  left,  to  another.  The 
whole  ground  is  now  consolidated,  and  the  mine  leased  to  the  Owyhee 
Company.  The  deepest  shaft  is  155  feet  below  the  surface.  It  exposes 
a  large  body  of  low-grade  quartz  on  the  foot- wall.  At  the  bottom  two 
feet  of  good  quartz  ($150  per  ton,  mill  value)  come  in  suddenly  on  the 
hanging  wall.  At  T,  a  cross-tunnel,  72  feet  long,  cuts  the  vein.  At  the 
mouth  of  the  shaft  at  the  extreme  left  begins  the  upper  tunnel,  of  which 
the  dump  only  is  shown  in  this  section,  and  continues  southward  on  the 
evin  240  feet,  carrying,  it  is  said,  fine  ore  at  the  further  end.    A  is  the 


MouNiNG  Star  Mine,  Owyhee  Dibtbict.— Scale,  100  feet  to  the  inch. 

stoping  of  the  original  AUison  Company,  from  the  cross-tunnel  T.     S, 
S',  are  the  stopes  of  the  Lincoln  Company,  of  Ehode  Island,  which  sue- 
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ceedcd  to  the  ownership.   At  S,  above  the  upper  level,  the  vein  was  one  and 
a  half  foot  wide,  and  the  ore  worth  $G0  to  the  ton ;  at  S,  above  the  second 

level,  the  vein  was  14  feet  wide, 


•  3Nn  n±nos 


•>fyVi/^  H0N3B 


but  the  quartz  was  worth  only 
$10  per  ton;  at  S,  below  the 
second  level,  there  were  two 
veins,  each  one  and  a  half  foot 
^  wide.  The  ore  yielded  $60  per 
i  ton,  (assays,  of  course,  higher.) 
I  The  lowest  level,connected  with 
g  the  north  shaft,  now  carries  ore 
^  at  both  extremities,  and  a  large 
«  body  of  reserves  may  be  consid- 
I  ered  as  almost  opened.  The 
I  ore  of  the  Allison  contains  an- 
^  timonial  sulpliurets,  with  a  lit- 
I  tie  iron  pyrites,  &c.,  in  very 
^  white  quartz  gangue.  It  seems 
g  to  me  to  resemble  strongly 
I  some  of  the  Eeese  River  ores. 
.2*  It   is   to  be    hoped    that   the 

0  Owyhee  Company,  now  work- 
-  ing  the  mine,  will  succeed  in 
■f  retrieving  by  it  the  disappoint- 

1  ments  occasioned  by  the  fluc- 
I  tuating  condition  of  the  Poor- 

0  man  mine. 

■^j  Vein  courses  north  4°  west, 
•S  (north  is  on  the  right  hand  in 
§  the  section,)  and  dips  7°  west ; 
"^  country  rock,  granite.    At  the 

1  lowest  workings  the  vein  is  two 

0  feet  wide,  and  of  fine  qualitv, 
^  say  8200  rock.  The  ore  of  this 
^  mine  is  characterized  by  green- 
.5  ish    stains.      It    contains   sul- 

1  phuret  of  silver,  &c.  Peculiar  is 
5  its  proportion  of  gold.  The 
I  bullion  is  worth  $2  50  jier 
S  ounce.  The  length  of  the  claim 
I  is  800  feet.  The  location  of  the 
I  different  stopes,  S,  indicates  the 
'^  distribution  of  rich  ore.  The 
^'  stope  above  the  upper  level  is 
^  40  feet  high  by  100  feet  long. 
§  This  mine  contains  much 
S  ground  which  could  easily  be 
§  opened  with  the  second  level, 

securing  abundant  reserves. 
The  upper  level  extends  75  feet 
further  south  than  is  shown  in 
the  diagram. 

Poorman  Mine. — This  prop- 
erty belongs  to  the  Owyhee  Silver  Mining  Company.  Full  descriptions 
of  the  vein,  the  ores,  &c.,  together  with  statistics  of  the  yield  in  earlier 
periods,  will  be  found  in  Mr.  Browne's  report  for  1867,  and  my  own  for 
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1868.  I  shall  content  my  self  here  with  a  diagram  of  the  workings,  which 
will  illustrate  former  accounts. 

The  reports  from  this  mine  have  been  anything  but  satisfactory  during 
the  greater  part  of  the  year.  The  above  diagram  indicates  the  extent 
of  the  workings,  and  the  locality  of  the  two  great  chimneys  from  which 
the  enormous  yield  of  the  mine  in  former  years  has  been  produced.  As 
these  bodies  appear  to  dip  northward  on  the  vein,  it  seemed  to  me  likely, 
on  personal  examination,  that  a  third  line  of  deposit  might  be  found  in 
the  unexplored  ground  to  the  south  of  the  lower  workings.  This  belief 
was  strengthened  by  numerous  indications,  which  I  will  not  here  dis- 
cuss, especially  the  occurrence  in  the  tunnel,  near  its  mouth,  of  a  mass 
of  rich  ore,  which  seemed  like  the  upper  extremity  of  a  larger  body,  or  a 
chain  of  deposits.  Since  my  visit  a  winze  has  been  sunk  from  the  lower 
level  south  into  a  body  of  fair  milling  ore  50  feet,  thus  corroborating 
to  some  extent  the  views  I  had  formed.  The  vein  appears  to  take  a 
sudden  turn,  and  dip  about  00°  to  the  east.  The  prospects  of  the  com- 
pany are  considerably  improved  by  this  discovery,  and  as  the  mill, 
running  machinery,  roads,  and  other  facilities  are  now  in  good  working 
order,  and  no  expensive  litigation  rests  upon  the  enterprise,  it  may  be 
expected  that  the  stockholders  will  profit  by  future  production  to  a  larger 
extent  than  heretofore. 

Golden  Chariot  and  Ida  Elmore. — In  regard  to  the  first  mine  I  take  the 
following  from  a  recent  report  upon  the  property  by  Mr.  William  Ash- 
burner,  mining  engineer: 

The  length  of  the  claim  upon  the  vein  is  750  feet,  and  it  is  part  of  what 
was  formerly  known  as  the  Ida  Elmore,  the  northern  i^ortion  of  the  claim 
being  still  worked  under  this  name. 


The  Golden  Chariot  a^d  Ida  Elmore. 

The  vein  runs  very  nearly  north  and  south,  with  a  steep  inclination  to 
the  east.  It  is  encased  in  a  hard  granite,  and  varies  in  width  from  one 
to  four  feet. 

The  ore  taken  from  the  mine  is  exceedingly  rich.  It  consists  mainly 
of  quartz  associated  with  free  gold  and  silver  and  sulphurets  of  silver. 
It  yields  in  the  mill  from  $125  to  nearly  $200  per  ton ;  the  yield  for  De- 
cember, 1868,  having  been  at  the  rate  of  $190  74,  and  that  for  January 
following  $154  08  per  ton. 

The  Ida  Elmore  Company,  whose  works  adjoin  those  of  the  Golden 
Chariot  on  the  north,  and  which  is  raising  ore  in  every  respect  identical 
with  that  produced  by  the  Golden  Chariot,  ran  a  10-stamp  mill  during 
the  last  year  for  ten  months,  upon  rock  which  averaged  during  this 
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whole  period  $148  per  tou.  The  owners  of  this  mine  assure  me  that 
their  o-ross  prodactiou,  since  the  autumn  of  18G7,  has  been  in  the  neigh- 
borliood  of  $1,000,000. 

The  Goklen  Chariot  mine  is  worked  through  a  shaft  250  feet  deep, 
sunk  upon  the  vein  105  feet  south  of  the  northern  line  of  the  claim. 
The  first  level  is  47  feet  from  the  surface,  and  has  been  run  north  to  the 
Ida  Elmore  line,  and  south  159  feet,  at  which  i^oint  the  ore  became  of 
an  inferior  quality,  and  work  was  suspended.  Above  this  level  all  the 
ore  has  been  removed  to  the  surface. 

The  second  level  is  100  feet  below  the  first,  or  147  from  the  surface. 
N"orth  of  the  shaft,  on  this  level,  nearly  all  the  ore  has  been  worked  out 
to  the  Ida  Elmore  line,  leaving  about  75  tons,  which  will  be  removed 
early  in  March.  South  of  the  shaft  the  drift  has  been  extended  209  feet 
through  ore  which  was  of  excellent  quality  most  of  the  distance.  Stopes 
have  been  raised  from  this  level  toward  the  one  above,  and  it  is  from 
this  portion  of  the  mine  that  most  of  the  ore  is  now  being  taken.  The 
vein  at  the  southern  end  of  this  drift  was  IG  inches  wide,  and  work  will 
be  continued  in  this  direction  until  the  end  of  the  ore  shoot  is  reached. 

It  will  be  seen  by  an  inspection  of  the  accompanying  map  that  the 
shoot  is  at  least  50  feet  longer  on  this  level  than  it  was  on  the  one  above. 

The  shaft  has  been  sunk  104  feet  below  the  second  level,  and  drifts 
Uave  been  started  from  the  bottom  both  north  and  south.  The  vein  at 
the  southern  end  of  the  drift  is  fully  3  feet  wide,  and  the  ore  excellent, 
\?rhile  at  the  end  of  the  northern  drift  it  is  about  32  inches  in  width. 

As  soon  as  stopes  can  be  opened  in  these  drifts,  the  work  of  sinking 
the  shaft  will  be  continued.* 

The  accompanj'ing  map  of  this  mine  shows  the  extent  of  the  under- 
ground works  as  they  existed  at  the  date  of  my  examination.  Above 
the  first  level  all  the  ore  has  been  removed  for  a  length  of  205  feet. 

Between  the  first  and  second  levels  north  of  the  shaft,  there  is  a  block 
of  ore  standing  which  will  furnish  about  75  tons.  South  of  the  shaft, 
above  this  same  level,  there  are  about  1,125  tons  remaining. 

Below  the  second  level,  and  down  to  the  bottom  of  the  shaft,  the  vein 
has  been  explored  on  two  sides,  and  i)artially  on  a  third,  and  there  are 
no  indications  which  would  lead  me  to  suppose  that  the  drifts  which  are 
now  being  driven  north  and  south  will  not  develop  ore  equal  in  value  to 
that  found  above.  The  second  level  passed  through  excellent  ore  in 
both  directions ;  the  shaft  has  explored  the  vein  104  feet  below  the 
stopes ;  the  appearance  of  the  lower  drifts  is  very  satisfactory,  as  ex- 
posing ore  of  more  than  average  width ;  and  finally,  the  Ida  Elmore 
shaft,  which  has  been  sunk  50  feet  north  of  Golden  Chariot  line,  about 
30  feet  lower  than  the  shaft  of  this  latter  company,  shows  at  the 
bottom,  as  I  understand,  the  vein  as  being  of  good  width  and  carrying 
excellent  ore.  While  I  entertain  no  doubt  of  the  truth  of  this  state- 
ment, I  was  unable  to  verify  its  accuracy  by  my  own  observation,  as 
there  were  several  feet  of  water  in  the  shaft,  and  the  sides  were  being 
timbered.  I  was  able,  however,  to  examine  a  point  54  feet  down,  which 
would  correspond  to  a  level  24  feet  above  the  bottom  of  the  Golden 
Chariot  shaft,  and  there  saw  the  vein  of  more  than  average  width,  and 
carrying  ore  equal  to  any  that  has  been  taken  from  the  mine. 

If  we  now  assume  the  length  of  the  ore  shoot  on  the  third  level  of  the 
Golden  Chariot  to  be  no  greater  than  it  has  already  been  found  in  the 
one  above,  and  that  the  vein  i^reserves  the  same  average  width,  the 
block  of  ground  will  yield  more  than  4,000  tons,  or  enough  for  thirteen 

*  Receat  advices  from  the  mine  state  that  this  work  has  been  ah'eady  commenced, 
and  that  there  is  a  great  improvement  iu  the  appearance  of  the  vein  in  the  shaft. 
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months'  work  nt  the  present  rate  of  production,  after  all  the  ore  above 
the  second  level  shall  have  been  exhausted. 

The  ore  derived  from  this  mine  is  being  milled  by  the  New  York  and 
Owyhee  Company,  at  a  price  which  varies  from  $1G  to  $20  per  ton, 
according  to  the  richness  of  the  rock.  The  work  i^erfornied  by  this 
company  is  excellent,  and  the  results  compare  most  favorably  with  those 
obtained  by  any  other  mill  in  the  country.  The  tailings  assay  only 
from  §8  to  $13  per  ton,  or  from  seven  to  eight  per  cent,  of  the  original 
contents  of  the  ore. 

The  monthly  product  of  this  mine  at  present  varies  from  300  to  325 
tons,  and  the  total  expenses,  including  mining,  milling,  transportation 
of  ore  from  the  mine  to  the  mill,  a  distance  of  2|  miles,  and  all  dead- 
work,  are  from  $15,500  to  $17,000  monthly. 

These  expenses,  when  applied  to  the  ton  of  ore,  appear  high,  but  it 
must  be  borne  in  mind  that  the  vein,  though  rich,  is  narrow,  the  countr-y 
rock  is  hard,  and  labor  costs  quite  as  much  in  Idaho  Territory  as  in  any 
of  the  more  recently  discovered  mining  districts  of  Nevada.  Giant 
powder  is  used  with  great  advantage  and  success  in  this  mine  in  sinking 
the  shaft,  and  will  be,  I  am  told,  employed  in  the  stopes.  If  so,  an 
economy  of  probably  not  less  than  twenty-live  per  cent,  can  be  realized 
upon  the  cost  of  mining. 

The  mine  is  provided  with  all  the  machinery  necessary  for  successful 
working.  The  hoisting  works  are  itowerful,  and  amply  sufticient  for  the 
present  working  and  future  development  ot  the  property.  No  difficulty 
is  ex])erienced  from  water,  as  the  mine  is  comparatively  dry.  All  the 
buildings  are  new  and  substantial. 

The  Golden  Chariot  has  paid  dividends  to  its  stockholders  during  the 
greater  i)art  of  the  year,  but  I  have  been  unable  to  learn  the  gross 
amounts  of  production,  expenses,  and  dividends.  The  only  items  which 
have  come  under  my  observation  are  the  bullion  jiroduct  for  January, 
February,  and  October,  1809,  which  have  been  respectively  $45,030  88. 
$43,027  24,  and  $31,205. 

The  Owyhee  Avalanche,  February  9,  has  the  following  review  of  the 
mining  fields : 

While  on  a  tramp  over  the  War  Eagle  moimtain  last  Tuesday,  we  called  at  the  Gol- 
den Chariot  mine.  The  main  shaft  is  now  nearly  four  hundred  feet  deep,  showing  a 
vein  from  two  to  three  feet  in  width,  richer  than  ever  in  silver,  but  with  a  less  propor- 
tion of  gold  than  nearer  the  surface.  Most  of  the  ore  now  worked  is  taken  from  the 
fourth  level,  both  north  and  south  of  the  shaft.  The  vein  is  large  and  immensely  rich 
north,  and  shows  good  av^erago  pay  south.  Considerable  tine  ore  is  also  being  taken 
from  the  third  level.  After  sinking  about  sixty  feet  deeper,  another  level  will  be 
worked,  which  will  furnish  large  quantities  of  quartz  for  an  indeiiinte  long  time.  A 
steel  wire  rope  is  used  for  Iioistiug  purposes,  and  is  well  liked.  The  engine-room,  black- 
smith shop,  carjjeuter  shop,  and  ore-house  are  conveniently  arranged  and  are  kept  in 
l)erfect  order.  A  chief  feature  of  the  establishment  is  the  most  excellent  ventilation 
of  the  mine.  A  superabundance  of  fresh  air  is  forced  through  a  large  pipe  to  the  low- 
est depth  of  working,  by  means  of  a  machine  attached  to  the  engine,  and  works  ad- 
mirably. Ore  coutiuually  rattling  down  in  the  shute,  and  teams  busily  engaged  in 
hauling  it  away,  iiresents  a  scene  of  activity  that  augurs  well  for  the  business  pros- 
perity of  tlie  camp. 

North  of  the  Chariot  some  thirty  or  forty  yards  are  the  works  of  the  Ida  Elmore. 
The  new  engine-house  and  aijpurtenances  are  of  the  most  substantial  kind  and  ap- 
proved order.  The  waste  dump  is  the  best  in  the  country,  and  will  aiford  unlimited 
facilities  for  many  years.  With  Mr.  Schmidt  for  our  guide,  we  explored  the  various 
stopes,  tunnels,  and  shafts,  and  everywhere  observed  evidence  of  the  far-famed  and 
well-merited  richness  of  the  Ida  Elmore.  The  greatest  depth  to  which  it  has  been 
worked  is  407  feet,  where  the  vein  in  size  and  quantity  resembles  that  of  ;.he  '^Hiariot, 
except  the  quartz  is  softer,  and  consequently  easier  worked.  It  does  uot  take  much 
more  than  half  the  number  of  hands  to  supply  tue  company's  mill  with  ore  as  when 
working  nearer  the  surface,  where  it  was  harder.  As  in  the  Chariot,  most  of  the  rock 
is  taken  from  the  fourth  level,  although  work  is  also  actively  goiug  on  in  the  third. 

H.  Ex.  Doc.  207 16 
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The  main  shaft  will  he  put  clown  ahont  twenty  feet  further,  and  then  stoping  will  com- 
mence in  the  lifth  level.  The  deeper  the  mine  is  worked,  the  wider  and  more  regular 
does  the  lode  hecome,  and,  as  is  characteristic  with  other  mines  in  Owyhee,  the  gold  is 
displaced  by  silver,  alibrdiug  better  average  pay. 

A  lierce  snow-storm  on  the  mountain  prevented  us  from  seeing  a  number  of  other 
mines,  from  which  we  hear  good  reports.  Good  pay  rock  is  being  taken  from  the  Homo 
Resort,  discovered  by  the  unfortunate  suicide,  Chauncey.  Judge  W.  R.  McDaniel  and 
party  have  leased  the  mine  with  a  good  prospect  of  making  it  pay,  as  the  ore  is  rich  in 
gold. 

The  Baxter  shaft  is  down  220  feet,  and  is  yielding  silver  ore  scarcely  inferior  in 
richness  to  any  in  camp.  We  were  shown  a  large  piece  of  quartz,  recently  taken 
out,  all  sparkling  with  ruby-silver.  The  Corduroy  mine  is  worked  by  contract. 
Quite  a  sensation  has  been  produced  by  a  rich  strike  just  made.  The  same  may  be 
said  of  the  Peck  &  Porter,  which  is  being  actively  worked.  A  mill  will  be  erected 
early  next  summer  in  the  gulch  close  to  these  mines.  Mr.  Peck  is  engaged  in  getting 
the  Potosi  in  shape  for  extensive  working.  Besides  the  mines  above  mentioned,  the 
Poormau  is  being  worked  as  usual.  Work  is  also  progressing  in  the  Empire,  near  Wood- 
stock. The  Sands  Brothers  are  engaged  in  prosi)ectiug  a  discovery  made  on  the  moun- 
tain, northeast  of  Fairview,  last  fall— said  to  be  rich.  It  is  rumored  that  the  Crane  & 
Driggs  will  be  re-opened  the  coming  spring.  The  Surplus  Oro  Fino  >vill  be  worked 
again  soon.  This,  in  connection  with  the  Oro  Fino,  will  make  things  lively  again  in 
that  vicinity.  Taken  all  in  all,  nearly  as  much  work  is  now  going  on  in  our  mines  as 
at  any  period  during  the  last  two  years.  From  present  prospects,  the  bullion  ship- 
ments during  the  coming  summer  will  be  much  greater  than  at  any  other  period  in  the 
history  of  Owyhee. 

Placer  mines.— There  will  probably  be  eight  hundred  men  employed  in  the  placer 
diggings  at  Owyhee  next  spring.  Men  who  have  become  tired  and  disgusted  with 
hunting  after  a  big  thing,  are  now  satisfied  to  work  claims  that  will  pay  trom  four  to 
ten  dollars  per  day  to  the  hand,  and  plenty  of  such  placers  exist  in  this  county.  The 
Wagontov.-n  diggings  extend  for  twelve  miles  along  Jordan  Creek.  The  prospects  ob- 
tained will  justify  working  as  long  as  water  lasts.  Then  there  is  Blue  Gulch  and  others 
in  the  vicinity  of  Boonville,  that  in  many  places  yield  excellent  pay.  Jacob's  Gulch  is 
not  half  worked  out  yet,  and  will  continue  to  sustain  its  wonted  reputation  for  big 
nuggets.  The  Florida  Mountain  ditch  is  completed,  and  as  long  as  the  water  lasts  the 
rich  mines,  hitherto  untouched,  on  the  northeastern  slope  of  the  mountain,  will  be 
worked  to  advantage.  The  placers  at  the  head  of  Slaughterhouse  Gulch  will  also  re- 
ceive attention,  aud  a  large  quantity  of  ground  will  be  worked  on  Sinker  Creek  and  its 
tributaries.  From  careful  consideration,  we  confidently  believe  that  the  coming  spring 
will  usher  in  a  great  revival  of  the  placer-mining  interests  of  our  camp  ;  the  gold  dust 
produced  will  materially  add  to  the  circulating  medium  and  benefit  the  channels  ol 
trade. 

The  celebrated  Oro  Fino  mine  was  entirely  closed,  on  account  of  liti- 
gation, at  the  time  of  my  visit,  as  it  had  been  for  a  long  time.  The 
Surplus  Oro  Fino,  herewith  represented,  was  the  only  part  of  the  ground 
to  which  1  was  able  to  obtain  access. 


Surplus  Oito  Fino  Mixe,  O^vthee  District.— Scale  100  feet  to  the  inch. 

The  ground  to  the  right  (south)  of  the  dotted  line  is  that  of  the  Oro 
Fino.    The  whole  length  of  the  Surplus  Oro  Fino  ground  is  418  feet. 
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Tlie  stopes  S  liave  been  liiglily  productive,  and  the  reserves  are  still 
valuable.  This  property  should  really  be  consolidated  with  the  Oro 
Fino,  which  would  then  be  perhaps  the  most  magnificent  mine  in  this 
maguificent  district.  The  Oro  Fino  vein,  from  its  great  size  (3  to  14 
feet)  and  regularity  and  uniformity  of  value,  ($40  to  $-15,)  has  been  called 
the  master-lode  of  the  group  in  which  it  is  situated,  comprising  the  Ida 
Elmore,  Golden  Chariot,  &c.  This  vein  certainly  offers  a  fine  mining- 
ground,  and  it  is  to  be  regretted  that  legal  complications  have,  for  sev- 
eral  years,  kept  these  valuable  mines  from  being  worked.  During  the 
latter  part  of  the  year  1SG9,I  learn  the  Oro  Fino  was  worked  under 
some  temporary  arrangement. 

The  mill  of  the  Owyhee  Company  is  in  excellent  condition  and  skill- 
fully managed  by  Mr.  John  M.  Adams,  the  first  graduate,  I  believe,  of 
the  Columbia  College  School  of  Mines,  in  ifew  York. 

This  mill  has  twenty  stamps  weighing  a  little  over  G50  pounds  each, 
drop  9.J  inches,  speed  usually  OS  pfer  minute,  punched  screws,  144  holes 
to  the  inch.  There  are  also  10  Wheeler  pans,  G  Varney  pans,  8  settlers, 
4  agitators,  a  0  horse-power  Blake's  rock-breaker,  1  lathe,  and  2  Hun- 
gerford's  concentrators.  These  are  all  run  with  one  engine,  actually 
generating,  under  1)5  pounds  pressure  of  steam  and  50  revolutions  per 
minute,  85  horse-power.  The  mill,  as  will  be  seen  by  the  table,  is  sup- 
plied principally  with  ore  from  the  Golden  Chariot  and  Poorman. 
These  differ  greatly  in  hardness.  The  mill  will  crush  45  tons  of  Poor- 
man  ore  in  24  hours,  but  only  30  tons  of  Golden  Chariot,  the  same 
machinery  being  run  in  both  cases,  except  that  the  rock-breaker  is 
required  for  five  hours  per  day  to  reduce  the  Golden  Chariot  ore  to 
egg-size.  In  practice,  there  is  an  occasional  stoi)page  of  a  battery 
(5  stamps)  for  setting,  &c.,  so  that  the  average  duty  is  not  over  40  tons 
of  Poorman,  or  28  of  Golden  Chariot.  In  the  former  case,  GJ  cords  of 
wood  per  day  are  consumed  as  fuel,  and  the  engine  easily  drives  all  the 
machinery ;  in  the  latter,  7^  cords  are  required,  and  the  engine  is  scarcely 
adequate  to  its  work,  or  at  least  is  taxed  to  its  full  capacity.  The  dif- 
ference in  the  strain  is  partly  in  the  breaker  and  partly  in  the  pans, 
where  the  greater  amount  of  hard  quartz  in  Golden  Chariot  ore  causes 
increased  friction.  Each  Wheeler  pan  requires  on  an  average  2,8  horse- 
power, and  receives  at  a  charge  900  pounds  of  Golden  Chariot  or  800 
pounds  of  Poorman,  the  latter  needing  to  be  mixed  with  more  water 
than  the  former.  Each  Varney  pan  requires  about  2.7  horse-power  and 
receives  800  pounds  of  Golden  Chariot  or  700  pounds  of  Poorman.  The 
total  of  85  horse-power  from  the  engine  may  be  divided  as  follows,  fric- 
tion, &c.,  being  included : 

Horse-power. 

20  stamps 20 

10  Wheeler  pans 28 

6  Varney  jjaus' 16 

Pumps 5 

8  settlers  7 

5  agitators 2^ 

2  coucentrators | 

Rock-breaker 6 

Total 85 

Theoretically,  20  stamps  of  650  pounds,  dropping  9^  inches,  6S  times 
per  minute,  would  require  a  little  over  21  horse-power,  even  apart  from 
friction  and  weight  of  gearing,  but  the  accumulation  of  ore  in  the  mor- 
tar decreases  the  height  of  fall  somewhat  and  leaves  the  above  estimate 
practically  correct. 
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There  are  about  1,300  claims  recorded,  500  being  discovery  claims. 
On  some  of  them  considerable  work  has  been  done,  and  some  have  paid 
well.  The  veins  in  Flint  district  will  average  four  feet  in  width,  and  a 
few  have  been  found  20  feet  wide,  with  one  or  two  pay  streaks  in  them. 
The  predominant  mineral  is  argentiferous  gray  copper,  associated  with 
much  iron  and  copper  pyrites.  Stibnite  and  the  antimonial  and  arseni- 
cal sulphurets  of  silver  also  occur  in  this  district  in  considerable  quan- 
tity. Such  ores  cannot  be  worked  by  wet  crushing  and  direct  amalga- 
mation, as  is  the  case  in  the  Silver  City  district.  The  veins  of  the  latter 
district  are,  as  a  rale,  small,  though  the  Allison  is  in  places  12  feet  wide. 
The  ore  contains  line  gold,  native  silver,  simple  sulphuret,and  chloride  of 
silver,  with  occasionally  stephanite,  a  little  iron  and  copper  pyrites,  some 
binoxide  of  manganese,  and  ruby-silver.  With  few  exceptions,  the  ores 
of  this  district  are  very  docile,  yielding  by  wet  crushing  antl  pan  amal- 
gamation ninety  per  cent,  of  the  pulp  assay.  The  Allison  (containing 
more  than  the  usual  proportion  of  ruby-silver)  yields  seventy  five  to 
eighty  per  cent.,  and  the  Morning  Star  and  Potosi  seventy-five  per  cent., 
but  the  Baxter  ore  contains  so  much  antimonial  sulphuret  that  only  fifty 
.per  cent,  of  the  assay  has  been  realized  from  it  by  wet  working. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Owyhee  Countij,  Idaho  Territory,  reported 
hy  John  M.  Adams,  mining  engineer,  July  1,  1869. 

Poiiulation  of  county  :  Twelve  hundred.. 

Wages  of  first-class  miners  :  Five  dollars  in  gold  per  day  and  board  tliemselvcs. 
Wages  of  surface  laborers :  Four  dollars  in  gold  per  day  and  board  themselves,  or 
two  dollars  and  fifty  cents  and  board. 

Cost  of  lumber :  Fifty-five  dollars  per  thousand. 
Cost  of  mining  timber  :  Ten  cents  jier  foot. 
Cost  of  common  powder  :  Twenty-four  cents  per  pound. 

Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound.  i 

Cost  of  quicli silver  :  Seventy  cents  per  pound.  ' 

Cost  of  freight  from  Wiunemucca :  Four  and  a  half  cents  per  pound. 
Cost  of  fuel,  red  fir,  mahogany  :  Eight  dollars  in  currency  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &g.  :  Fifteen 
thousand  dollars  to  twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Forty  thousand  dollars  to  forty- 
five  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore :  Six  dollars  per  ton  from  fourteen  in  ledge ; 
seventeen  dollars  and  fifty  cents  and  eighteen  dollars,  including  i^rospecting. 
Mine  from  which  this  is  reported :  Poorman. 

Character  of  rock  at  that  mine  :  Granite  walls,  ledge  matter  soft. 
Depth  of  mine :  Five  hundred  feet ;  width  of  vein  one  inch  to  four  feet ;  in  bonanza, 
one  and  a  half  to  four  feet. 
Maximum  mining  cost  per  ton  :  Thirty  dollars,  including  all  work. 
Mine  from  which  this  is  reported:  Golden  Chariot. 
Character  of  rock,  &c. :  Granite  wall ;  vein  extremely  hard ;  average  width  eighteen 

inches. 
Depth  of  mine  :  Three  hundred  and  thirty  feet. 
Minimum  reduction — cost :  Ten  dollars  per  ton. 
Name  of  mill  and  number  of  stamps  :  Owyhee  Company  Mill ;  twenty  stamps. 
Character  of  process  employed :  Wet  crashing  and  amalgamation. 
Maxinuim  milling  cost :  Forty  dollars  per  ton. 

Name  of  mill  aud  number  of  stamps:  Rising  Star  ;  thirty  stamps. 
Character  of  process  employed:  Roasting,  chloridizing,  and  amalgamation. 
Average  mining  cost  per  ton :  Twenty  dollars  per  ton. 
Average  milling  cost  per  ton  :  Twelve  dollars,  without  roasting. 
Average  yield  of  ore :  Eighty  dollars  per  ton. 

Ilemai-ks. — The  amount  of  prospecting  for  these  mines  has  been  limited.  Much  sur- 
face prospecting  for  the  veins  has  been  carried  on,  and  some  1,300  claims  are  recorded, 
but  the  amount  of  capital  expended  in  developing  and  i)rosj)ecting  the  mines  has  been 
very  small. 

South  Mountain  district. — The  mines  of  this  district  were  discovered 
during  the  latter  part  of  18G8,  and  are  therefore  comparatively  new.   They 
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are  situated  about  twenty-two  miles  south  of  Silver  City  and  twelve 
miles  from  Mint  district.  The  country  rock  is  granite  and  limestone. 
The  Original,  41  feet  wide  and  striking  southeast  and  northwest,  the 
Galena  and  Young  America  are  the  principal  lodes.  The  ores  are  galena, 
argentiferous  gray  copper,  copper  pyrites,  &c.,  and  assay  from  $21  to 
$250  in  silver  to  the  ton.  The  mines  have  caused  considerable  excite- 
ment, and  are  being  opened.  They  are  too  little  developed,  however, 
to  permit  of  a  detailed  description  at  present. 

A  vein  of  bituminous  coal  has  been  discovered  on  Reynolds's  Creek, 
two  miles  northwest  from  Eitchie's  place  in  Owyhee  County.  A  tunnel 
has  been  driven  into  the  vein,  which  is  now  30  feet  in.  It  exposes  a 
thickness  of  12  feet  of  good  coal.  This  discovery  is  of  the  utmost  im- 
X)ortance  for  the  Owyhee  mines. 


CHAPTER  XXXVII. 

ALTURAS     COUNTY. 

In  the  districts  visited  in  this  county  in  June,  1SG9,  so  little  active 
mining  was  at  that  time  going  on  that  a  general  description  will  cover 
most  of  the  ground.  Speaking  of  districts,  it  should  be  mentioned  that 
the  territorial  legislature  has  ])rescribed  laws  governing  the  location  and 
possessory  title  of  quartz  lodes  in  the  Territory,  excepting  rules  and 
regulations  f)r  four  northern  caunties,  whioh  the  miners  are  allowed  to 
provide  for  tliemselves.  One  provision  of  the  territorial  law  is,  that  the 
mining  records  shall  be  kept  at  the  county  seats  by  the  county  recorders. 
Each  county  is  therefore  in  fact  a  single  mining  district ;  but  for  conve- 
nience the  nr.uers  adopt  local  distinctive  names  for  different  discoveries 
or  camps  witiiin  the  counties. 

Rocky  Bar  district  is  ninety  miles  northeast  from  Boise  City,  upon  a 
tributary  of  the  South  Boise  River.  A  town  in  the  heart  of  the  district, 
bearing  the  name  of  Rocky  Bar,  is  the  county  seat  of  Alturas  County. 
Mines  were  first  discovered  here  in  18G3.  The  lodes  are  auriferous 
quartz,  generally  carrying  considerable  iron  sulphurets,  and  incased  in 
granite.  A  considerable  number  have  been  discovered  and  located. 
They  are  generally  small,  ranging  in  width  from  a  few  inches  to  three 
feet.  Some  of  the  smaller  ones  are  quite  rich,  paying  well  when  a  few 
men  are  employed  to  extract  the  ore  and  work  it  by  arrastra  5  but  efforts 
to  work  upon  a  more  extended  scale  have  not  proved  continuously  suc- 
cessfal.  A  few  arrastras  were  running  in  June  There  are  three  stamp 
mills  in  the  district,  belonging  to  the  Idaho  Confederate  Star  and  Pitts- 
burg Companies.     They  were  all  standing  idle. 

TLe  Idaho  lode,  which  has  been  the  leading  one  in  the  district,  was 
woried  some  three  years,  and  a  large  amount  of  ore  extracted  and 
mired,  part  of  the  time  with  profit.  It  was  afterwards  sold  to  an  eastern 
company,  who  are  not  now  working  it. 

There  have  been  placers  in  this  district  of  considerable  productive 
vaaie.  The  best  of  them  have  been  exhausted,  but  others  are  still 
worked  to  a  limited  extent. 

Bed  Warrior  district  is  some  two  miles  west  of  Rocky  Bar,  and  like- 
wise possesses  a  considerable  number  of  locations,  upon  most  of  which 
there  has  not  been  sufficient  work  done  to  determine  their  true  charac- 
ter and  value.  There  is  one  active  mining  companj^,  the  Wide  West, 
which  has  a  lode  of  quartz  bearing  free  gold,  together  with  a  considera- 
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l)Ie  amount  of  pyrites,  tlie  gold  aud  iron  appearing,  however,  to  be  quite 
independent  ot"  each  ouier.  The  strike  of  the  lode  is  a  few  degrees  east 
of  north,  and  the  dip  85°  west.  This  vein  is  from  two  to  five  feet  wide, 
well  defined,  and  incased  in  granite.  The  ore  gives  a  milling  return  of 
$  iO  per  ton.  The  mine  is  worked  through  a  tunnel^  having  backs  suffi- 
cient to  keep  the  mill  running  three  or  four  months.  A  second  tunnel, 
100  feet  lower,  had  nearly  reached  tlie  lode  at  the  time  of  my  visit, 
and  is  reported  by  the  superintendent  to  have  since  cut  it,  devel- 
oping good  ore.  Connected  with  the  mine  is  a  10-stamp  quartz  mill, 
run  by  steam-power.  Tliis  mine  is  owned  in  New  York,  and  superin- 
tended here  by  Mr.  John  McNally.  It  is  particularly  noticeable  for  the 
intelligent  and  energetic  manner  in  which  it  is  opened  aud  worked.  The 
same  good  management  extends  to  the  mill,  with  the  necessary  arrange- 
ments for  saving  gold.  The  example  thereby  presented  of  a  profitable 
mine  justifies  the  opinion  that  in  the  same  district  aud  ueighborliood, 
under  equally  judicious  control,  other  similar  enterprises  might  achieve  a 
like  success. 

There  are  two  other  mills  in  Red  Warrior — the  Victor,  with  twelve 
stamps,  three  Moore's  grinders,  and  steam-power,  and  the  Farnham, 
with  ten  stamps  and  steam  power.  Through  the  failure  of  the  first  pro- 
prietors, both  of  these,  together  witli  their  mining  locations,  have  passed 
into  second  ownership,  and  are  now  idle. 

There  are  a  few  placers  still  being  worked,  but  most  have  beeu  ex- 
hausted. 

Yuba  district  was  discovered  soon  after  Rocky  Bar,  aud  is  situated 
some  sixteen  miles  north  of  east  of  that  place,  upon  the  Middle  Boise 
and  Yuba  Rivers.  The  only  active  company  in  the  district  is  the  Mon- 
arch, an  organization  of  Northern  Indiana,  having  a  claim  of  1,400 
feet  upon  the  Atlanta  lode.  This  lode  is  quartz,  incased  in  granite, 
with  a  strike  of  70°  east  and  dip  of  80°  to  85^'  north,  where  I  could 
observe  it. 

A  ravine  crosses  the  Monarch  mine  some  300  feet  from  its  west  end. 
The  eastern  portion  rises  some  200  feet  in  vertical  height  above  the  bed 
of  the  ravine.  The  first  development  made  was  from  near  the  center 
of  the  location  by  driving  east  upon  the  outcrox)  into  the  face  of  the  hill, 
where  a  small  seam  of  good  ore  was  found.  This  was  extracted  from 
the  drift  up  by  overhand  stoping,  and  that  part  of  the  mine  was  then 
allowed  to  cave. 

The  developments  at  the  time  of  the  visit  of  Mr.  P.  S.  Buckminster, 
to  whom  I  am  indebted  for  this  account,  were  a  drift  commencing  some 
75  feet  east  of  the  ravine,  and  running  east  upon  the  lode  some  125  feet. 
At  this  point  tlie  drift  forks,  one  branch  bearing  a  little  to  the  right, 
the  other  to  the  left,  and  both  extending  some  75  feet  further.  Neither 
drift  has  developed  any  selvage  or  country  rock,  and  as  there  are  15  or  20 
feet  of  quartz  between  them  at  their  ends,  the  lode  is  shown  to  be  quite 
wide  at  this  point.  The  right  hand  drift  shows  in  fixce,  aud  along  its  top 
for  some  distance,  a  very  rich  seam  of  ore,  from  one  to  four  inches  wide, 
composed  of  native  silver,  silver  glance  or  sulphuret,  and  autimon.al 
silver,  (apparently  pyrargyrite,)  comparatively  little  quartz  being  inUr- 
mixed.  On  each  side  of  this  seam  is  a  low  grade  of  ore,  containing  tlie 
same  minerals,  accompanied  with  considerable  iron,  mostly  in  the  form 
of  sulphuret.  The  full  width  of  the  pay  vein  will  average  nearly  tw\) 
feet.  The  left-hand  drift  has  developed  a  seam  and  vein  similar  to  the 
right,  but  wider ;  the  rich  seam  is  from  one  to  six  inches,  aud  the  whole 
pay  vein  nearly  or  quite  three  feet  in  width.  A  very  small  amount  of 
gold  is  shown  by  assays  to  accompany  the  silver.    These  developments 


CONDITION    OF    MINING   INDUSTRY IDAHO.  249 

are  some  100  feet  lower  (vertically)  than  the  old  workings  first  mentioned, 
to  which,  doubtless,  one  of  the  ore  veins  extends.  Four  miners  were 
em]")lo.yed  in  the  mine  at  the  time. 

The  company  has  a  mill  with  one  French  hurr,  one  cast-iron  grinder, 
two  Varney  pans,  and  one  settler,  all  run  by  water-power.  Connected 
with  the  mill  is  a  roasting  furnace.     Two  men  were  employed  at  the  mill. 

Tiiere  are  two  other  mills  in  this  district,  the  G-reenback,  (water- 
power,)  owned  in  Northern  Indiana,  having  ten  stamps,  four  pans,  and 
two  settlers,  and  connected  with  the  mill  a  sort  of  Dutch  oven  for  burning 
ore,  for  what  particular  purpose  did  not  appear  ;  and  the  Maine  Com- 
pany's mill,  (steam-power,)  with  ten  stamps.  Both  were  standing  idle. 
In  addition  to  these,  there  were  three  arrastras  running  upon  small  de- 
velopments, not  sufiiciently  important  to  justify  a  description. 

There  are  many  mining  locations  in  the  district.  Most  of  those  of 
esteemed  value  are  embraced  in  a  tract  of  country  about  three  miles 
square,  known  as  Atlanta  Hill.  There  has  been  considerable  work  done 
in  prospecting  these  locations,  but  generally  in  such  a  scattering  and 
superficial  manner  that  one  has  far  less  facilities  for  judging  them  than 
the  labor  expended  should  afford.  In  several  was  noticed  free  gold,  in  a 
few  a  fair  showing  of  silver,  and  in  others  traces  of  silver. 

Eocky  Bar,  Eed  Warrior,  and  Yuba  districts  are  abundantly  supplied 
with  timber  and  water,  generally  distributed  and  conveniently  accessi- 
ble. 

Atlanta  district  is  a  mining  field  of  greater  promise  than  the  develop- 
ments of  five  years  seem  to  have  fulfilled.  Through  unfortunate  selec- 
tion of  machinery  and  arrangement  of  mills  the  first  tests  of  ores  were 
far  too  expensive  and  generally  unsatisfactory  in  result,  whereas,  I  think, 
many  of  them  should  have  been  remunerative.  Another  feature,  seri- 
ously affecting  the  energetic  development  of  mines  here,  and  equally 
throughout  the  Territor^^,  is  unjust  and  narrow  legislation.  One  provi- 
sion of  the  law  is,  that  no  non-resident  shall  make  locations.  The  effect 
of  this  absurd  regulation,  intended  to  force  all  outsiders  to  buy  locations 
of  the  citizens  of  Idaho,  has  been,  of  course,  to  keep  out  i)rospectors 
and  capital  from  other  States  and  Territories.  The  home  supi>ly  of  capi- 
tal following  this  channel  of  industry  is  naturally  very  limited.  Consid- 
ering that  the  mines  belong  to  the  United  States,  and  not  to  Idaho,  this 
legislation  was  as  arrogant  and  illegal  as  it  was  palpably  selfish  and  silly. 
As  might  be  expected,  its  authors  at  the  same  time  provided  so  ineffi- 
ciently in  other  particulars  as  to  enable  men  without  capital  or  any  in- 
tention of  prospecting  claims,  further  than  to  enable  them  to  hold  for 
speculative  purposes,  to  make  a  large  number  of  locations,  and,  without 
even  doing  the  prescribed  assessment  work,  to  carry  them  year  after 
year,  thereby  obstructing  legitimate  mining. 

Nowhere  more  clearly  than  in  Idaho  is  shown  the  desirableness  of  a  uni- 
form national  law,  simi)le  in  its  provisions,  and  applying  to  all  our  mineral 
territory,  which  shall  extend  to  prospectors  all  reasonable  guard  and 
protection,  and  at  the  same  time  protect  the  mines  fi'om  being  locked 
up  for  speculative  purposes  without  consideration  to  the  public  or  the 
government.  The  law  should  prescribe  a  definite  amount  of  work  to  be 
expended  upon  claims  immediately  following  their  location,  and  some 
reasonable  amount  every  year  thereafter.  This  would  either  demon- 
strate their  value,  or  throw  them  open  to  other  prospectors  if  the  first 
discoverers  did  not  choose  to  develop  them. 
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CHAPTER  XXXVIII. 
IDAHO   COUNTY. 

WcuToi's  camp. — This  district  is  situate  on  tlie  headwaters  of  the 
Salmon  Eiver,  iu  Idaho  County.  The  placer  mines  have  this  year  paid 
little  more  than  expenses,  owing  to  the  drought  and  the  high  rate  of  wages 
paid.  Chinese  labor  has  not  yet  been  used  to  any  considerable  extent, 
but  it  is  the  intention  of  mine  owners  to  employ  this  class  largely  during 
the  coming  season.  The  yield  of  Warren's  and  the  smaller  neighboring 
camps  from  July,  186S,  to  July,  18G9,  has  been  about  $5o0,000 ;  the 
yield  from  January  1,  18G9,  to  January  1,  1870,  is  about  $420,000, 
$35,000  of  which  has  been  extracted  from  the  quartz  mines  and  beue- 
flciated  in  mills  and  arrastras.  The  latter  amount  shows  a  considerable 
increase  over  last  year,  when  the  yield  of  the  quartz  mines  was  only 
$12,000. 

The  principal  ledges  iu  the  camp  are  the  Eescue,  (gold,)  the  Bullion, 
(silver,)  the  Martinace,  (silver,)  the  Keystone,  (gold  and  silver,)  the 
Charity,  (gold,)  the  Sampson,  (gold,)  the  Hie  Jacet,  (gold  and  silver,) 
and  the  Not,  (gold  and  silver.)  About  $13,000  have  been  extracted 
from  the  Eescue.  The  main  shaft  on  this  vein  is  120  feet  deep.  The 
vein  matter  in  the  bottom  is  3  feet  wide,  and  contains  a  pay  streak  of 
18  inches.  About  22  men  are  employed  in  the  mine ;  the  owners  are 
Johnson,  Sherwin  &  Co. 

The  Martinace  has  two  shafts  GO  feet  apart,  one  GO  and  the  other  50 
feet  deep.  The  vein  is  from  3  to  4  feet  wide  and  the  pay  streak,  from  3 
to  9  inches  wide,  runs  along  the  foot-wall.  The  ore  assays  very  high ; 
selected  specimens  have  yielded  as  much  as  from  $700  to  $8,000  per 
ton.  It  is  owned  by  E.  Hurley  and  others,  but  not  worked  at  present, 
as  the  owners  are  without  capital  to  erect  reduction  works. 

The  Keystone  is  opened  by  a  shaft  and  tunnel.  It  has  only  been 
■worked  for  gold  and  produced  very  good  ores,  averaging  $75  per  ton. 
Owned  by  Bemis  &  Sanderson. 

The  Charity,  owned  by  J.  Munsey  and  others,  is  not  worked  at 
present.  It  has  produced  ores  yielding  $40  per  ton  and  the  owners  in- 
tend to  start  work  again  soon. 

The  Sampson  is  owned  by  Johnson  &  Hutton.  It  is  opened  by  a 
shaft  40  feet  deep,  and  levels  IGO  feet  in  length  have  been  run.  The 
vein  carries  2  feet  of  good  ore,  averaging  $35  per  ton.  The  richest  ore 
has  been  found  in  the  bottom  of  the  shaft. 

The  Bullion,  owned  by  Crane  &  Co.,  appears  to  be  a  good  ledge  but 
is  not  worked  at  present  for  want  of  reduction  works. 

The  Hie  Jacet  ledge  seems  to  be  very  much  broken  up,  probably  in 
consequence  of  a  slide.  Five  tons  of  assorted  ore,  shipped  to  San  Fran- 
cisco from  this  mine,  yielded  $170  per  ton.     Owned  by  Leland. 

The  Xot  is  owned  by  W.  P.  Not.  The  ledge  carries  gold  along  one 
wall  and  rich  silver  ore  along  the  other.  It  has  only  been  worked  for 
gold  so  far,  the  ore  averaging  $42  per  ton ;  the  silver  ore  assays  from 
$80  to  $300  per  ton. 

The  Scot  has  not  been  properly  opened  as  yet;  its  owners,  Hutton  & 
Co.,  have  had  some  ore  worked,  however,  which  averaged  $90  per  ton. 

The  principal  difficulty  with  all  these  mines  is  the  great  scarcity  of 
capital.  The  owners  cannot  ailbrd  to  open  their  mines  properly,  be- 
cause they  cannot  work  without  immediate  returns.  Therefore  they 
can  work  their  veins  only  in  such  j)laces  where  quick  returns  are  certain, 
and  those  which  require  outlay  of  capital  cannot  be  worked  at  all.    The 
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enormous  wages  paid  so  far,  $5  per  day,  are  also  in  tlie  way  of  speedy 
development.  But  these  circumstances  embody  also  tbe  reason  that  all 
those  quartz  mines  which  are  actually  worked  in  the  district  pay  more 
than  expenses. 

The  mineral  in  this  camp  seems  to  be  deposited  in  two  different  belts, 
running  nearly  east  and  west ;  the  northern  ore  carries  mostly  gold,  the 
southern  one  silver  ores.  The  average  fineness  of  the  gold  found  in  the 
first-named  is  about  .720 ;  the  fineness  of  that  mined  south  of  the  silver 
belt  is  only  .610,  so  that  the  price  of  the  gold  from  the  whole  district 
varies  $2  50  in  value. 


CHAPTER  XXXIX. 

BOISE    COUNTY— NORTHERN   IDAHO. 

The  renowned  placers  of  the  Boise  basin  in  the  county  of  that 
name,  were  first  discovered  in  1802,  and  have  ever  since  taken  the  lead 
of  all  the  diggings  in  the  Territory  in  the  production  of  placer  gold. 
Like  all  the  "extensive  placers  in  Idaho  they  have  suffered  severely 
from  drought  during  the  last  year.  The  principal  ones  are  those  in  the 
neighborhood  of  Idaho  City,  Placerville,  Centerville,  and  Pioneer  City. 
The  aggregate  production  of  these  mines  during  1869  has  probably  paid 
little  more  than  expenses. 

Some  vein  mining  has  been  carried  on  in  the  county  during  the  year, 
and  the  first  smelting  works  in  the  Territory  have  been  erected  in  the 
neighborhood  of  Pioneer  City,  to  smelt  the  ores  of  the  Duncan  and 
Justitia  ledges,  which  carry  silver-bearing  galenas.  I  have  been  unable 
to  learn  whether  the  undertaking  has  been  a  success. 

From  the  placers  in  the  northern  part  of  Idaho  I  have  only  returns 
of  production  from  Oro  Fiuo,  in  Shoshone  county.  This  district,  once 
very  prosperous,  has  now  only  a  small  population,  and  the  diggings  are 
mostly  worked  out.  Production  from  July,  1808,  to  July,  1869,  $400,000, 
of  a  fineness  varying  from  .780  to  .820. 

Florence,  in  Xez  Perce  County.  Production  during  the  same  time, 
$200,000.     Fineness,  .060  to  .705. 

Elk  City,  northern  part  of  Nez  Perce  County.  Production,  $210,000. 
Fineness  .840  to  .865. 

Clear  Water  Station,  on  the  river  of  same  name.  Production, 
$150,000.     Fineness,  .820  to  .870. 

Snake  and  Salmon  Rivers,  (bar  mining.)  Production  of  both,  $120,000. 
The  gold  found  in  the  Snake  River  bars  is  from  .820  to  .830  fine ;  that 
from  the  Salmon  River,  .825  to  .860. 

Considerable  excitement  was  aroused  during  last  summer  by  the 
discovery  of  rich  placers  on  Loon  Creek,  Oro  Grande  district.  Loon 
Creek  is  a  tributary  of  the  Middle  Salmon  River,  distant  one  hundred 
miles  from  Leesburg,  and  nearly  due  south  of  that  place.  The  distance 
from  old  Fort  Lemhi  is  one  hundred  and  twenty  miles,  and  the  trail 
leads  in  a  southwestern  direction  over  an  exceedingly  rugged  country. 
A  wagon  road  is  said  to  be  nearly  impracticable,  and  everything 
necessary  for  the  camp  had  to  be  packed  by  mules  so  far.  The  bed 
rock  is  a  blue  quartzy  slate,  and  the  principal  pay  streak  is  lying  imme- 
diately on  it  and  only  a  few  inches  thick.  The  gold  is  very  coarse,  of  a 
dark  color,  and  occurs  rather  "  spotted." 
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Another  rich  district  is  reported  to  have  been  discovered  about  sev- 
enty miles  northeast  of  Loon  Creels,  and  still  another  between  Warren's 
Camp  and  the  Salmon  River,  about  ten  miles  from  the  former  j)lace. 
No  particulars  have  been  received. 

These  three  discoveries  nearly  depopulated  some  of  the  more  southern 
counties,  especially  Boise,  and  attracted  a  large  number  from  Montana. 
According  to  the  latest  news,  however,  the  excitement  has  somewhat 
abated. 


SECTION   v.— MONTANA. 


CHAPTER  XL. 

GENERAL     REMARKS. 

Kot  quite  seven  years  ha\  e  elapsed  since  the  Territory  of  Montana 
was  first  organized  as  a  distinct  political  organization.  The  discovery 
of  gold  on  Gold  Creek  in  1862,  and  particularly  that  of  the  Grasshopper 
Diggings  in  the  ftill  of  the  same  year,  first  set  in  motion  the  tide  of  im- 
migration toward  the  region  embraced  in  this  title.  The  progress  of  the 
Territory  during  the  short  period  of  her  existence  is  only  equalled  by 
that  of  California  after  the  days  of  1849.  The  wonderful  gold  deposits 
developed  by  the  early  pioneers,  while  adding  largely  to  the  world's 
stock  of  precious  metals,  have  carried  population,  industry,  wealth,  and 
civilization  to  a  country  before  unknown  beyond  the  meagre  accounts  of 
adventurers,  ti-appers,  and  explorers.  The  discoveries  of  Gold  Creek, 
Bannack,  Alder,  Last  Chance,  and  Confederate,  form  the  principal  eras 
in  the  history  of  her  settlement.  Their  exploitation  seems  to  travel  in 
a  circle.  Gold  Creek,  almost  immediately  deserted  for  Bannack,  is  to- 
day the  most  promising  and  productive  gold  field.  A  second  and  more 
careful  examination  developed  paying  placers  remarkable  for  richness 
and  extent.  Bannack,  after  a  short  but  extraordinary  yield,  in  turn  for- 
saken for  Alder,  is  again  yielding  largely,  owing  to  the  introduction  of 
hydraulics,  and  when  she  has  passed  her  zenith  of  productiveness  it  is 
fair  to  expect  that  the  Capital  ditch  will  be  completed,  insuring  a  second 
golden  harvest  from  the  famous  Alder  Gulch. 

No  former  year  opened  with  greater  promise  of  iiicreased  productive- 
ness than  the  last.  Work  in  the  placers  had  been  in  a  measure 
systematized:  the  necessary  drains  for  deep  diggings  constructed  and 
the  system  of  ditches  considerably  extended.  Owing  to  an  unparalleled 
drouth  and  the  consequent  scarcity  of  water,  these  great  expectations  were 
not  realized.  A  large  number  of  claims  depending  upon  natural  water 
had  to  be  laid  over  entirely,  and  in  those  supplied  from  larger  streams 
by  means  of  ditches,  the  quantity  was  entirely  inadequate  to  the  wants 
of  the  miners. 

SYSTEMS  OF  MINING. 

In  placer  claims  the  system  of  mining  pursued  is  of  course  dictated  by 
the  nature  of  the  deposit — stripping,  where  the  gravel  is  only  covered  by 
a  thin  layer  of  soil ;  and  drifting,  where  the  amount  of  subjacent  alluvium 
is  too  great  to  be  removed  economically.  In  the  separation  of  the  gold 
from  the  gravel  every  method  has  its  representative.  The  primitive 
j)an,  rocker,  and  long  tom  have  nearly  passed  out  of  existence,  and 
where  the  confirmation  of  the  ground  will  permit,  hydraulic  washings 
and  bed-rock  flumes  are  being  rapidly  introduced. 

Vein  mining  is  too  much  in  its  infancy  to  present  any  remarkable 
features.  With  a  few  notable  exceptions  work  has  not  advanced  beyond 
shafts,  tunnels,  and  short  levels.  The  shafts  are  usually  made  to  follow 
the  dip  of  the  vein.  The  ore  and  rock  are  hoisted  by  cars  and  buckets. 
In  five  mines  steam  is  the  motive  power;  in  the  balance  the  work  is 
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done  by  liorse-wliims  and  windlasses.  The  system  of  sloping  is  nsnally 
adopted  more  with  reference  to  immediate  returns  tlian  final  economic 
results.  In  one  instance,  at  least,  this  short-sighted  policy  was  carried 
to  an  extent  which  would  have  disgraced  even  Mexican  ignorance  and 
avidity,  resulting  in  the  temporary  destruction  of  the  mine  and  the 
financial  ruin  of  its  owners. 

Of  late  more  prudence  is  exercised  and  some  attention  i^aid  toward 
establishing  ore  reserves. 

In  blasting  nitro-glycerine  has  lately  been  introduced,  but  the  term  of 
probation  is  as  yet  too  short  to  speak  advisedly  of  results. 

PROCESSES. 

The  stamp-mills,  by  which  the  reduction  of  the  gold  quartz  iis  per- 
formed, are  nearly  all  of  the  California  iiattern,  differing,  however, 
widely  in  the  results  which  they  achieve. 

The  stamps  are  usually  arranged  in  batteries  of  five  each.  Their 
weight  ranges  from  500  to  700  pounds;  and  they  are  geared  to  drop  from 
50  to  80  times  per  minute. 

Practical  mill  men  have  pretty  generally  arrived  at  the  conclusion 
that  a  short,  quick  drop  is  most  effectual.  It  keeps  the  finer  material 
in  the  batteries  in  constant  motion,  permitting  it  to  escape  as  soon  as  it 
is  fine  enough  to  pass  through  the  screen  on  the  copper  plates  without 
wasting  i)ower  in  further  reduction  nnnecessarily.  A  few  mills  are 
furnished  with  pans,  but  in  the  majority  the  accessory  machinery  con- 
sists of  one  or  two  arrastras  to  rework  the  blanket  tailings.  For  free- 
gold  quartz,  copper  plates  and  arrastras  have  been  found  sufficient  to 
obtain  good  results.  Deeper  stopings,  with  an  increased  percentage  of 
sulphurets,  will  undoubtedly  necessitate  more  complicated  machinery  and 
IDrocesses. 

PAN  PROCESS. 

The  only  pan  i^rocess  for  silver  ore  was  used  in  the  James  Stuart  mill 
at  Flint  Creek.  For  this  purpose  the  mill  (10-stamp)  is  provided  with 
six  Wheeler  pans  and  two  concentrators.  No  very  definite  process  was 
adopted,  as  the  amount  of  salt  chemicals  was  constantly  being  changed 
to  suit  the  varying  character  of  the  ore.  From  sixty  to  seventy  per 
cent,  of  the  silver  in  the  ore  was  saved. 

DIRECT-ACTING  STEAM  STAIIPS. 

A  mill  of  this  character  was  erected  near  Unionville.  If  successful 
and  serviceable,  its  compactness  and  comparative  cheapness  would  haAe 
made  it  particularly  valuable  in  Montana,  and  the  results  which  could  be 
obtained  with  it  were  awaited  with  considerable  interest.  Unfortunately 
the  mill,  after  a  short  trial  run,  was  very  suddenly  destroyed  by  fire. 
According  to  general  oi)inion  the  mill  was  a  failure.  Whether  this  re- 
sult was  the  consequence  of  inherent  faults  in  the  mechanism  or  imper- 
fect erection,  is  difficult  to  determine. 

SjMELTING. 

Furnaces  for  the  reduction  of  silver  and  copper  ores  have  been  erected 
at  Mill  Creek,  Argenta,  Bannack,  Jeflterson,  and  Butler.  Detailed  sta- 
tistics of  their  operations  will  be  given  in  the  a])propriate  places.  Upon 
the  whole,  their  construction  has  met  with  but  partial  success.    In  this 
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metliod  the  item  of  labor  foruis  au  imi^ortaut  figure;  and  ores  to  be  re- 
duced successfully  must  be  of  extraordinary  ricliness  to  overbalance  the 
Mgli  price  of  labor  incident  to  a  new  mining  country.  To  eliminate  the 
precious  metals  from  the  ore  with  any  degree  of  economy,  a  sufficient 
percentage  of  lead  is  necessary.  In  this  direction  smelting  met  a 
serious  impediment  in  a  peculiar  feature  of  the  A^eins,  the  ore  of  which  it 
"was  proposed  to  reduce.  In  many  of  them  the  ore  at  the  surface  con- 
sisted of  pure  argentiferous  galena  and  was  hence  easily  and  profitably 
worked,  but  the  amount  of  lead  rapidly  decreased  to  a  minimum  of  one 
to  ten  per  cent,  at  a  depth  of  from  50  to  100  feet.  The  univ^ersality  of 
this  geological  phenomenon  seems  to  point  to  some  general  law  of  ore 
distribution,  although  it  is  difficult  to  conceive  how  the  filling  out  of  the 
vein  beneath  the  water  level,  in  widely  extended  localities,  can  be  alfected 
by  less  or  greater  depth.  Smelting,  ere  long,  will  form  one  of  the  most 
important  branches  of  the  mining  industries,  and  this  i)eriod  will  be 
hastened  by  the  introduction  of  a  thorough  system  of  concentration, 
thereby  avoiding  the  fusion  of  barren  rock. 

AGRICULTURE. 

According  to  the  surveyor  general's  report  the  Territory  contains 
23,000,000  acres  of  agricultural  and  00,000,000  acres  of  grazing  land. 
The  productions  for  the  year,  according  to  the  same  authority*,  are : 

Value. 

Wheat $900,000 

Barley  and  oats 500,000 

Potatoes 1,000,000 

Hay ii00,000 

Cattle 450,000 

Garden  vefjetables 75,000 

Ponltry  and  eggs 100,000 

Butter,  cheese,  and  milk 400,000 

Actual  experience  has  demonstrated  the  entire  success  of  agricultural 
pursuits,  and  a  largely  increased  area  of  land  is  annually  broken  up  by 
the  i)low,  producing  abundant  crops  of  wheat,  barley,  oats,  and  vegetables. 
To  the  stranger  the  agricultural  resources  of  Montana  are  more  remark- 
able than  her  mineral  wealth,  because  more  unexpected  in  so  northerly 
a  region. 

The  Territory  contains  a  system  of  beautiful  valleys,  separated  from 
each  other  by  mountain  ranges  and  spurs.  Among  them  the  Bitter 
Eoot,  Deer  Lodge,  Gallatin,  Madison,  Stinking  Water,  Beaverhead, 
Prickly  Pear,  and  Jefferson  are  the  most  important,  having  annually 
yielded  abundant  crops  of  the  hardier  cereals  since  their  settlement. 
Beside  these  there  are  numbers  of  snmller  valley's,  capable  of  producing 
everything  indigenous  to  the  Northern  States. 

As  a  grazing  country,  Montana  stands  pre-eminent.  Horses,  mules, 
cattle,  and  sheep  thrive  well  in  the  valleys  and  on  the  foot-hills.  The 
bunch-grass  upon  which  they  subsist,  owing  to  the  dryness  of  the  atmo- 
sphere, does  not  become  withered  and  sapless  during  the  winter,  but 
remains  in  the  highest  degree  nutritious.  It  undoubtedly  possesses 
more  fattening  qualities  as  it  stands  on  the  table  lands  in  midwinter  than 
the  best  hay  from  the  bottom  lands,  and  in  wet  years  the  growth  is  so 
luxuriant  that  much  of  it  is  mown  for  hay,  the  quality  of  which  is  little 
if  any  inferior  to  sheaf  oats.  The  grass  in  the  bottom  lauds  resembles, 
if  it  is  not  identical  with,  the  prairie  grass  of  the  States.  Considerable 
wild  clover  grows  among  it,  and  timothy,  when  sown,  does  very  ^\ell. 
The  abundance  of  these  grasses  and  their  extraordinary  tattening  qual- 
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ities  ill  coimectiou  witli  mild  winters — which  do  not  necessitate  the  feed- 
ing of  sto(;k  during  more  than  every  i'ourth  or  fifth  winter — render  the 
Territory  one  of  the  very  best  on  the  continent  for  raising  stock  of  all 
kinds. 

CLEMATE. 

It  is  a  well-known  fact  that  climate  does  not  always  depend  upon 
latitude  or  altitude,  and  that  the  same  isothermal  line  traverses  localities 
diliering  widely  in  these  respects.  The  experience  of  the  inhabitants, 
as  well  as  meteorological  observations,  have  established  the  fact  that  the 
climate  in  the  valleys  of  Montana,  though  situated  further  north,  is  not 
any  colder  than  that  of  the  Middle  States,  and  that  only  in  the  more 
mountainous  regions  the  average  temperature  is  lower  than  in  the  New 
England  States. 

Locally  the  climate  is  very  varied  and  changeable,  yet  snch  is  the  dry- 
ness and'  purity  of  the  air  that  these  sudden  alternations  of  heat  and 
cold  are  scarcely  noticed,  and  do  not  have  any  injurious  effects  on  man 
or  beast.  It  is  not  unusual  for  the  thermometer  to  rise  30  and  40  degrees 
between  morning  and  noon,  and  fall  as  much  between  noon  and  0  p.  m., 
in  both  winter  and  summer;  the  fluctuations,  however,  being  greater  in 
winter  than  in  summer.  The  days  in  winter,  with  few  exceptions,  are 
not  too  (;old  to  render  out-door  work  pleasant  and  agreeable,  although 
they  usually  make  a  suspension  of  placer-raining  necessary. 

The  following  sketch  of  temperature  and  climate  of  the  past  few  years 
is  from  the  pen  of  Granville  Stuart,  and  taken  from  the  New  North- 
west newspaper : 

During  the  winter  of  1857-'58  snow  did  not  remain  more  than  a  few  days  in  tlie  val- 
leys of  beer  Lodge,  Bitter  Eoot,  Big  Hole,  Beaver  Head,  Stinking  Water,  Jefferson, 
Madison,  Gallatin,  Prickly  Pear,  Ten  Mile,  and  Flint  Creeks.  The  cold  was  not  intense, 
except  for  a  few  days  in  December  and  January.  Cattle  and  horses  in  the  opeu  air, 
without  any  feed,  except  such  as  they  got  on  the  prairie,  gained  steadily  in  condition 
all  winter,  "and  came  out  fat  in  the  spring.  The  winters  of  1353-59  and  1859-'G0  were 
very  similar,  averaging,  probably,  a  little  colder  and  a  little  more  suow,  but  qiiite 
pleasant  in  the  main.  The  winter  of  13G0-'61  showed  a  gradual  increase  in  cold  and 
snow  over  the  former  years,  but  still  stock  did  well,  and  the  winter  would  not  have 
been  called  a  bad  one  in  Iowa  or  Illinois.  The  winter  of  1861-'62  was  one  of  great  and 
imusual  severity,  and  snow  falling  from  the  depth  of  six  inches  to  two  feet,  varying  in 
the  different  valleys,  and  in  different  parts  of  the  same  valley — the  points  of  least  snow 
in  the  respective  valleys  being  from  Willow  Creek  to  Scarkaho  Creek,  (iibove  Fort 
Owen,)  in  the  Bitter  Root  Valley;  from  the  Race  Track  to  the  "Deer  Lodge,"  or 
Warm  Sjirings,  in  Deer  Lodge ;  from  the  "  Backbone  "  down  to  the  mouth  of  the  river 
ou  Big  Hole ;  from  Little  Beaver  Head  Rock  down  the  river  to  the  mouth  of  Pipestone 
Creek,  and  the  lower  portion  of  Stinking  Water  Valley ;  the  valley  of  White  Tail  Deer 
Creek ;  the  valley  of  North  Boulder  Creek,  and  of  the' Three  Forks  of  the  Missouri  and 
vicinity;  Crow  Creek  Valley  and  the  lower  end  of  Prickly  Pear  Valley.  At  any  and 
all  of  these  points  it  is  unusual  for  snow  to  lie  for  more  than  a  few  days,  even  during 
the  severest  winters.  I  have  observed,  however,  thatthe  fall  of  snow  is  very  capricious 
and  irregular.  For  instance,  the  deposit  of  snow  in  a  given  locality  may  be  quite  small 
during  a  bad  winter,  and  in  the  following  one,  even  though  much  milder,  the  snow- 
fall at  that  point  will  be  double  or  treble  as  much,  while  some  other  points,  which 
had  deep  suow  during  the  first,  will  be  comparatively  free  from  it  during  the  second 
winter.  This  is  more  especially  noticed  in  the  higher  valleys  and  in  the  passes  lead- 
ing from  one  to  another. 

The  winter  of  18G2-'63  was  nearly,  jierhaps  quite,  as  mild  as  that  of  1857,  and  taking 
the  country  as  far  as  Salt  Lake,  it  was  milder,  for  wagons  drawn  by  both  horses  and 
oxen  made  two  trips  in  midv,nnter  from  Baunack  City  to  Salt  Lake  and  back,  loaded 
with  provisions  and  tools,  without  being  iifcommod(;d  by  suow  or  severe  cold.  This, 
however,  is  a  feat  that  has  not  been  accomplished  since,  many  parties  losing  large 
numbers  of  cattle  and  mules  in  trying  to  make  one  trip  in  the  three  succeeding  winters. 
The  mercury  in  Deer  Lodge  fell  uo  lower  than  12^  below  zero,  and  that  was  in  a  storm 
ou  the  •23d  and  24th  of  October.  The  winter  of  1863-'G4  was  but  little  inferior  to  the 
preceding  one,  snow  lying  but  few  days  at  a  time  in  the  valleys,  although  it  was 
deeper  ou  the  mountains,  and  the  weather  averaged  considerably  colder.  A  severe 
storm  of  wiud  and  driving  snow  occurred  January  7,  in  Avhich  the  mercury  fell  to  33° 
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bftlow  zero,  but  the  cold  snap  only  lasted  about  a  week.  The  winter  of  18fi4-'65  showed 
an  increased  degree  of  cold  and  snow  again.  The  thermometer  fell  to  84°  below  zero 
with  severe  cold  during  December  and  January,  but  the  snow  was  not  bad  until  March, 
during  which  month  more  fell  than  in  all  the  rest  of  the  winter,  and  tlic  mercury  fell 
as  low  as  27^.  During  this  cohl  snap  occurred  the  stampede  to  Ophir  Gulch,  (Blackfoot 
City,)  in  which  many  persons  were  frozen — the  only  wonder  is  that  many  did  not 
perish  outright,  for  they  were  jjo^^rly  clad  and  without  any  shelter.  Stock  did  well 
enough  this  winter. 

The  winter  of  18G5-'66  was  quite  severe  in  the  last  half,  snow  lying  in  the  valleys 
some  time,  accompanied  by  intense  cold,  reaching  34°  degrees  beloAv  zero,  with  violent 
winds  and  driving  snow  for  some  weeks.  No  stock  died,  however,  this  winter.  The 
winter  of  18G8-'G7  was  very  mild  up  to  the  24th  of  December,  with  no  snow.  It  then 
began  to  snow  and  get  cold,  and  from  that  time  until  April,  it  was  the  worst  winter 
ever  seen  in  the  country.  Snow  was  about  twenty  inches  deep  in  the  lower  lialf  of  the 
valley,  and  from  ten  to  twelve  inches  in  the  upper  portion,  with  a  very  unusually  long 
spellof  continued  cold  varying  from  KP  to  32°  below  zero.  The  month  of  March  was 
absolutely  terrific,  twenty-eight  out  of  the  thirty-one  days  being  below  zero,  being,  I 
believe,  without  precedent  in  any  country  ;  yet,  strange  and  incredible  as  it  may  seem, 
•but  few  cattle  died,  although  few  of  thein  had  any  hay  or  grain  and  no  shelter,  except 
the  willows  along  the  streams — no  horses  died.  The  winter  of  1867-'(J8  was  compara- 
tively mild,  with  but  little  snow.  Coldest  day  30°  below  zero  ;  no  suffering  among  the 
stock ;  grass  abundant  and  not  covered  with  suow ;  no  sleighing  in  Deer  Lodge  duriug 
the  entire  winter;  the  valley  dry  and  dusty;  the  same  being  the  case  pretty  much  all 
over  the  Territory.  The  winter  of  18G8-'6i)  was  about  the  same  as  those  of  I857-'58 
and  1862-'u3,  being  almost  no  winter  at  all  considering  the  latitude  and  great  altitude 
of  the  country  generally.  No  snow  of  any  consecjuence  ;  not  enough  for  sleighing  in 
Deer  Lodge.  Stock  of  all  kinds  wintered  fat  without  being  fed  or  housed.  Nearly  all 
the  hay  tliat  was  cut  in  Deer  Lodge  was  kept  over,  it  not  being  necessary  to  use  it. 

The  mean  annual  temperature  of  18G7  and  18G8  was  39^°  Fahrenheit.  That  of  1839 
will  be  about  42°,  it  being  a  year  of  unprecedented  drought  and  unusually  warm ;  no 
thermometrical  record  kept  during  former  years.  The  summer  of  1857  was  dry  ;  no 
rain  gauge  kept ;  1855,  rather  wet ;  185'J,  dry;  18G0,  dry;  18G1,  wet;  18G2,  very  wet; 
1863,  very  dry  ;  1864,  neither;  18G5,  rather  wet ;  18G6,  very  wet ;  ltiG7,  very  wet ;  18G8, 
rather  wet ;  1889,  dryest  of  all. 

Summarii  of  mcteorolofiical  obseniations  Irpt  hij  Granrlllc  Stuart,  at  Deer  Lodge  City,  latitude 
46°  26',  longitude  112°  40',  altitude  4,240  feet,  beginning  November,  1867,  and  ending  July, 
1869. 

The  monthly  average  is  as  follows :  November,  1867,  30i°  ;  December,  1837,  24° ; 
January,  18G8,  1^°  below  zero ;  February,  25°  above  zero ;  March,  35|°  iJjove  zero ; 
April,  4*2^°;  May,  47°;  June,  .591°  ;  July,  61°;  August,  .59°  ;  September,  50°  ;  October, 
41°.  Average  for  the  year,  39^°.  The  three  spring  mouths  average,  41|-°  ;  the  summer 
months,  59j°  ;  the  autumn,  40i°  ;  winter  mouths,  16°. 

November,  1868,  28°  ;  December,  23f°  ;  January,  1869,  20,^°  ;  February,  244° ;  March, 
29°;  April,  42iH3°;  May,  58^°  ;  Jnue,  64^°;  July,  66|°.  The  winter  months  average 
24°;  the  spring  months  43^°  ;  and  the  summer  months,  (counting  August  at  the  last 
year's  rate,  which  is  too  low  for  this  year,  it  being  much  warmer,)  63^°. 

This  is  the  rate  of  42^°  mean  annual  average  for  this  year,  estimating  the  months  to 
come  at  their  last  year's  average,  which  is  evidently  too  low,  as  it  is  much  warmer. 
So  far,  coldest  day  of  1868,  30°  below  zero;  warmest,  89°  in  the  shade  ;  113°  in  the  suu. 

Twenty  and  one-fourth  inches  of  snow  fell  (in  17  diff"ere!it  storms)  in  the  winter  of 
1867-68,  not  including  what  fell  in  storms  and  melted  as  it  fell  ;  greatest  depth  at  any 
one  time  about  2^  inches,  which  lasted  only  a  few  days.  No  sleighing  at  all.  No  rain 
gauge. 

Sixteen  and  three-fourths  inches  of  suow  fell  (in  14  diiferent  storms)  during  the  winter 
of  1868-69,  not  including  what  fell  in  storms  and  melted  as  it  fell ;  the  greatest  depth 
at  any  one  time  about  2  inches,  but  only  lasted  a  few  days  also.  Had  no  sleighing 
again. 

Kainfall  in  1839 :  May,  1  inch ;  June,  1  inch ;  July,  i  inch ;  August,  ro  j  September, 
ro  ;  October  (to  15)  none. 

In  Stevens's  Northern  Pacific  Railroad  Report,  the  following  account,  kept  at  Fort 
Owen,  Bitter  Root  Valley,  Montana  Territory,  (75  miles  due  west  of  Deer  Lodge,)  in 
1854,  is  given  : 

Average  for  October,  44|o  ;  November,  351°  ;  December,  28|o  ;  January,  1855,  31|°  ; 
February,  30J-°  ;  March,  37f°  ;  April,  first  half,  44f°  ;  which  shows  an  average  for  the 
two  autumn  months  of  40°  ;  winter  months,  30^°  ;  and  two  first  spring  mouths,  41°  ; 
which  shows  that  winter  to  have  been  still  warmer  than  either  of  the  two  last.  The 
altitude  of  Fort  Owen  is  a  little  less  than  Deer  Lodge  ;  the  fall  of  snow  is  about  the 
same  at  each  point.  The  winters  are  a  little  warmer  in  Deer  Lodge,  but  frosts  are  of 
more  frequent  occurrence  in  the  spring  and  autumn. 

H.  Ex.  Doc.  207 17 


253      MINES    AND   MINING   WEST    OF    THE    ROCKY   MOUNTAINS. 


O   O  QO 

la 

o  S  o 

=«  s  a 


S  y.; 


•pni.\i  oq>  JO 


n-v^nncicxnny^^ 


■a>  M  «  «  (N  CI  T!  I!  re 


■ojnjBjadnia^ 

pOAJOSqO  !}S8JA.01 


'  o  ^  r-  -r  -H  o  -»  t-  C5 

I        CO  CO  ^  O  -^f  IJ  II 


o  — 1  5>  1-:  -H  'X  -f  =  -f 

T-.  CO  CI  rt  CO  Ct  CO  CO  7( 


■ojniBJodtng; 
poAiasqo      ^soq^SiJi 


CO  'o  CI  o  o  ^  — I  o  Lo  rt  o 


0  »o  "^  -^  c:^  LO  o  "^  CI 


•goqotn  m  Aions 
pojpui  puB  \x\vx 
JO  lunoiuu  Aiq;noi^ 


cico-*t-to-r)ot-ooo 

Ci  CI  CI  O  ■*  O  I-  CO  O  GO  O 


10  •*  o  o  f-  «5  I-  rs 

CI  !S  I—  :a  o  X'  ^  CO 


•Aioas 
JO  eXup  JO  ajqrati^ 


ODl-OT-lr-IOOOOClrtrl 


OClr^i-iOOOO- 


■ntCJ 
JO  siT!p  JO  joqumx: 


ooi-iQor-Oi/;cooioo 


oooiHTfiocono 


•,\:pno[3 
g.Cisp     JO     jaqniti^ 


T-  i'  O  t^  CO'  CI  O  I'  O  LO 


•ssan 
•iptto^o  JO  ^nnoniu 
JO  oSuJdAb'  j^iqiuoj^ 


OOOCIOOCIOQOCO 

t^?0'0ouc:cir;c;co 
coTT'^cocicicicico 


.iicj  sjCcp  JO  jaqnrajjf 


C2  — I  lO  CO  00  <-  10  CO  o  o 
THCNCICirHr-lCJCICIC! 


•^iitod  Avop 
JO    UKoln    ^[qjnoj^ 


O  CO  {-  J-  ^  LO  "J"  ts  -o  C-.  o 

rt*  oi  c^  ci  ci  o  »o  r-^  o  ci  '/3 

CJCJcO'i'vnio^coco— 1 


■<r  no  cr.  CI  '.o  -T  CI  33  o 


CI  11  CI  CO  ■*  ^  in  I 


•.iniatnoi8.Cq 
JO     nuoui   A[q;uoj^ 


t^ocir^t^CiCiOQOoor^ 

COCOGO-^-rfOdGOGDl.OCl 

oodi-OOi^«doi:ocoocr^ 

rHCICO'WinOOrt>rJ<CI 


CV  ?0  GO  ■*  O  01  O  T)  -^5 
Ci  "^  1^  "^  '-0  O  »-^  t^  ^ 

CO  i-'  cK  ci  ci  id  ci  i-  -<■ 
IN  CI  cj  CO  ■*  uo  o  1.0  in 


•jajarnonuaq} 
JO    auora    A'[qjaoi^ 


0  X>  t~-  I^  10  — 1  Xt  10  CI  CO  o 

CI  r-l  LO  -3"  CI  rt  CJ  CO  ^  'T  -O 

^  o  o  t~^  oi  -r  o  oj  ~'  r'  o 

r-ICO-V-^-LOOl-OlO-S-CO 


COSJOlOTf-JCSTJ-i^ 
<M  10  W  O  00  GC  ■*  C".  ;S 


'-'  O  CI  10  C-.  10  O  10  i^ 

CO  CO  CO  T  10  'J  "O  -O  O 


0  a  c3 
=  S  9 
o  s'  o 


o;2;p 


5?i<a 


S  s  J3  ^i3  3  3  ^  r  •->  u^ 


1  ^ 


CONDITION    OF    MINING    INDUSTRY MONTANA.  250 

Explanation  of  the  fl<jure.s  in  the  column  headed  "  ifonthly  mean  force  of  the  wind.^' — 'X'umber  1  denotes 
velocity  of  less  thau  5  miles  an  hour ;  number  9,  between  5  and  10  miles  iin  hour ;  number  3,  between  10 
and  Id  miles  an  hour;  number  4,  between  15 and  "^0  miles  an  hour  ;  number  5,  between  -20  and  30  miles  an 
hour;  number  C,  between  30  and  40  miles  an  hour;  number  7,  between 40  and  50  miles  an  hour;  ii  nuber 
8,  between  50  and  00  miles  an  hour  ;  number  9,  between  60  and  70  miles  an  hour;  uuoiber  10  greater 
than  70  miles  an  hour. 

Explanation  of  ths  fiqurcs  in  the  column  headed  "  Monthly  average  of  amount  of  cloudiness." — 1  denotes 
a  sky  1-10  covered  with  clouds  ;  2  denotes  a  sky  2-10  covered  with  clouds,  and  so  on  ;  10  meaning  a  sky 
entirely  overcast. 

Summaries  of  observ^atious  kept  at  other  points  did  not  come  to  band 
in  time  for  insertion.  It  is  proper  to  observe  bere  tbat  Fort  Sbaw  is 
one  of  tbe  coklest  points  in  tbe  Territory,  aud  tbat  tbe  cUmate  of  Dear 
Lodge  is  not  as  miki  as  Beaverbead,  Jefferson,  Gallatin,  Hell  Gate,  aud 
Bitter  Eoot  Valleys. 

TIMBER  AND   COAL. 

Only  tbose  aware  of  tbe  great  consumption  of  timber  in  a  miniug 
country  can  appreciate  tbe  importance  of  an  adequate  supi)!y  of  tlie 
same.  Fortunately  Montana  is  mucb  better  timbered  than  tbe  Territo- 
ries further  south,  although  the  forests  are  cbielly  confined  to  the  moun- 
taiu  ranges.  Pine,  iir,  and  spruce  abound  in  the  mountains  and  canons, 
and  small  growths  of  balsams,  alders,  vvillows,  and  aspens  are  iound  in 
the  valleys  in  the  neighborhood  of  larger  streams.  In  the  immediate 
vicinage  of  active  mining  operations  the  supply  is  rapidly  diminished 
and  transportation  from  a  greater  distance  is  necessary ;  but  the  other- 
wise inexhaustible  supply  is  more  seriously  threatened  by  extensive 
forest  tires.  During  the  past  dry  summer  these  have  been  particularly 
disastrous,  blackening  an  immense  belt  of  country.  Tbe  most  charita- 
ble explanation  of  their  origin  ascribes  them  to  carelessness  or  natural 
phenomena,  as  it  is  difficult  to  conceive  tbe  degree  of  wantonness  and 
villainy  necessary  to  undertake  the  intentional  destruction  of  magnifi- 
cent forests. 

Coal  has  been  found  in  all  parts  of  the  Territory;  among  the  principal 
points  are  Boreman,  in  Gallatin  County,  near  the  Dearborn,  in  Greeu- 
born  Gulch,  at  Argenta,  Bannack  Summit,  Birch  Creek,  &c.,  aud  there 
is  every  reason  to  suppose  that  patches  of  coal-bearing  strata  will  be 
discovered  in  nearly  ail  the  valleys.  Tbe  coal  belongs  to  tbe  lignite 
group.  It  is  already  used  to  a  considerable  extent  in  the  cities  as  fuel, 
for  blacksmitbing,  aud  for  the  manufacture  of  gas.  It  occurs  in  beds  of 
from  two  to  six  feet  in  thickness  and  can  be  easily  and  cheaply  mined. 
These  deposits  are  destined  to  form  an  important  factor  in  the  future 
iudustrial  progress  of  the  country,  and  it  is  to  be  doubly  regretted  that 
government  legislation  at  present  actually  forbids  their  development. 
To  fully  exi)laiu  this  I  give  the  text  bearing  on  the  subject  of  "  An  act 
for  the  disposal  of  coal  lands  and  of  to.vn  property  in  the  public 
domain." 

Be  it  enacted  hij  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  iu  the  case  of  any  tracts  embracing  coal-beds  or  coal-fields 
constituting  portions  of  the  public  domain,  and  which  as  mines  are  excluded  from  the 
pre-emption  act  of  1841,  and  which  uiultT  past  legislation  are  not  liable  to  ordinary 
private  entry,  it  shall  and  may  be  lawful  for  the  President  to  cause  sucli  tracts  in  suit- 
able legal  subdivisions  to  be  offered  at  public  sale  to  the  highest  bidder,  after  public 
notice  of  not  less  than  three  months,  at  a  minimum  price  of  .$20  per  acre,  and  any  laud's 
not  then  disposed  of  shall  thereafter  bo  liable  to  private  entry  at  said  minimum. 

By  supplementary  act  of  March  3,  18G5,  it  is  true,  coal-beds  actually 
worked  for  commercial  purpo.ses  anterior  to  that  date  do  not  come  under 
the  provisions  of  this  act,  but  permission  for  their  entry  at  the  minimum 
price  is  granted.  With  one  exception  none  of  the  coal  deposits  of  Mon- 
tana come  under  the  provisions  of  this  supplementary  act.     The  dis- 
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coverors  are  actuall}"  debarred  from  developing  tlieir  mines,  as  any 
money  expended  or  labor  performed  in  opening  them  will  only  serve  to 
increase  the  amonnt  to  be  paid  finally  when  they  are  put  up  at  auction 
regardless  of  any  improvements  they  have  made  or  vested  rights  which 
they  may  have  acquired.  In  addition  it  must  be  remembered  that 
years  must  expire  before  many  of  the  coal  deposits  can  be  surveyed,  and 
during  all  that  time  their  wealth  must  remain  untouched.  This  state  of 
affairs  rerpiires  the  early  attention  of  Congress. 

An  enlightened  policjy  of  political  economy  demands  the  early  extin- 
guishment of  the  government  title;  possession  and  title  to  the  coal  lands 
in  suitable  subdivisions  and  at  a  reduced  minimum  price  should  be  giv- 
ing to  those  willing  and  desirous  to  open  and  work  them,  thereby  adding 
to  the  industrial  resources  of  the  Territory  and  country  at  large. 

LABOR. 

The  rates  of  wages  in  Montana  range  from  83  to  87  per  day,  with 
exceptional  higher  rates  to  experienced  miners  for  difficult  work.  It 
is  not  probable  that  there  will  be  uny  further  material  decline  until  the 
cost  of  living  is  reduced  by  the  completion  of  the  Xorth  Pacific  rail- 
road. For  the  coming  season  an  advance  is  much  more  probable,  as, 
with  a  moderate  sui)ply  of  water  only,  the  number  of  laborers  in  the 
country  will  be  entirely  inadequate  to  the  demands  of  the  placers  unless 
reinforced  by  a  heavy  immigration  from  the  States. 

Some  2,000  to  3,000  Chinese  are  domiciled  in  the  Territory.  Since 
the  completion  of  the  Union  Pacific  railroad  to  a  point  about  200  miles 
distant  from  the  southern  boundary  has  materially  decreased  the  diffi- 
culty of  reaching  the  Territory,  it  is  reasonable  to  expect  that  their 
inimbers  will  rapidly  increase.  They  are  exclusively  engaged  in  placer 
mining  and  in  the  performance  of  domestic  duties,  such  as  cooking, 
washing,  &c. 

The  Chinese  work  their  own  placer  claims,  either  taking  up  abandoned 
ground  or  purchasing  claims  too  low  in  yield  to  be  worked  profitably 
by  white  labor.  The  ground  thus  obtained  sometimes  turns  out  to  be 
very  valuable,  but  usually  they  work  or  rework  only  what  would  other- 
wise remain  untouched.  Their  introduction  on  paying  claims  and  their 
competition  in  the  labor  market  has  hitherto  been  stoutl}^  opposed  by 
the  whites.  They  are  frugal,  skillful,  and  extremely  industrious.  Fre- 
quently maltreated  by  evil-disposed  whites,  they  rarely,  if  ever,  retaliate. 
Their  quarrels  are  confined  to  themselves  and  are  usually  the  result  of 
too  much  opium.  Their  status  in  the  industrial  system  forms  one  of 
the  most  important  questions  which  agitate  the  western  communities. 

Although  the  contrary  is  stated  to  be  the  fact,  I  am  satisfied,  from 
careful  inquiry,  that  the  Chinese  in  this  Territory  are  not  coolies  or 
living  in  a  state  of  slavery.  A  portion  of  their  earnings  may  be  retained 
to  refund  passage  money,  but  even  this  I  consider  doubtful.  They  seem 
to  be  their  own  masters,  only  associating  together  for  mutual  assistance. 


CHAPTER  XLI. 

NORTHERN  PACIFIC  RAILROAD. 

The  following  is  a  contribution  on  this  subject  by  W.  Milnor  Eoberts, 
cs(i.,  an  engineer  who  was  engaged  in  different  surveys  made  for  the 
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road,  and  who  is  not  personally  interested  in  either  of  the  rontes  now 
nnder  consideration : 

The  precise  ronte  of  the  proposed  Northern  Pacific  railroad  has  not 
been  determined.  The  charter  of  the  coinpany  defines  the  limits  of  the 
country  in  which  it  may  be  located  to  be  between  the  45th  and  49th 
degrees  of  north  latitude;  aud  within  tliis  limit  surveys  and  recon- 
naissances have  been  made  at  different  periods  by  the  United  States 
government  and  by  the  ISTorthern  Pacific  liailroad  Company,  under 
authority  given  by  act  of  Congress. 

In  a  general  way  it  may  be  said  that  this  line  of  railroad  is  to  extend 
from  the  west  end  of  Lake  Superior,  about  latitude  47°,  to  the  Pacific 
Ocean,  about  the  same  latitude,  crossing  the  Kocky  Mountains  in  Mon- 
tana Territory  somewhere  between  latitude  45°  50'  and  47°  10',  striking 
the  waters  of  the  I^acific  coast  by  one  prong  extending  to  Paget  Sound 
and  by  another  branch  down  the  valley  of  tlie  Columbia  Piver,  connect- 
ing with  Portland,  Oregon,  and  with  the  ocean. 

There  is  a  choice  of  two  principal  routes  from  the  east  approaching 
the  Eocky  Mountains :  one  following  the  valley  of  the  main  Missouri 
to  the  Mountains ;  the  other  crossing  the  Missouri  and  pursuing  the  val- 
ley of  the  Yellowstone  to  a  favorable  divide  separating  it  from  the  Upper 
Missouri,  and  thence  along  the  headwaters  of  the  Missouri  by  tlie  way 
of  Gallatin  Fork,  to  near  the  1'hree  Forks  of  the  JMissouri,  and  thence  up 
to  a  low  summit  on  the  main  ridge  of  the  mountains.  Some  interme- 
diate alternate  routes  may  also  be  thereafter  examined. 

Until  it  shall  be  decided  which  of  these  general  routes  is  to  be  selected 
the  exact  place  of  crossing  the  mountains  cannot  be  designated,  the 
topography  being  such  that  different  passes  will  be  suitable  for  the 
different  routes;  and  there  is  a  choice  of  passes  on  each. 

The  most  northerly  pass  likely  to  be  chosen  in  connection  with  the 
more  northerly  route,  by  way  of  tlie  Missouri  and  its  Sun  River  or  Dear- 
born River  tributaries,  is  Cadot's  Pass,  which  is  about  latitude  47°  10', 
while  the  most  southerly  in  connection  with  the  m  )re  southerly  line  by 
tliQ  vallev  of  the  Yellowstone  is  the  Deer  Lodge  Pass,  which  is  about 
latitude  45°  50'. 

Should  a  pass  be  chosen  with  reference  to  any  line  from  the  east,  such 
choice  will  determine  the  route  for  some  distance  westward  of  the  main 
ridge  of  the  mountains,  as  it  is  necessary  to  occupy  the  valley  of  some 
tributary  of  the  Columbia  rising  in  the  mountains.  The  waters  of  the 
Blackfoot  branch  of  Clark's  Fork  of  the  Columbia  are  suitable  for  the 
more  northerly  lines,  and  the  waters  of  the  Hell  Gate  branch  for  the 
more  southerly  lines. 

All  the  routes  from  the  Rocky  IMountains  westward  follow  some  trib- 
utary of  the  Columbia  and  ultiraately  strike  its  main  valley  and  pass 
along  it  for  some  distance. 

From  the  point  on  the  Columbia  River  where  it  is  proposed  to  run 
over  to  Paget  Sound,  there  is  again  a  choice  of  routes.  The  most  direct 
ascends  the  east  side  of  the  Cascade  range  of  mountains,  attaining  an 
elevation  of  three  thousand  feet  above  the  sea;  descending  thence  "by  a 
long  heavy  grade  to  the  Sound.  The  other  and  longer  line  continues 
down  the  immediate  valley  of  the  Columbia  to  the  Cowlitz,  and  follow- 
ing the  valley  of  that  streum,  fiauks  the  Cascade  range  and  passes  by  a 
low  portage  over  to  the  waters  of  the  sound  at  its  southern  extremity ; 
thus  avoiding  the  heavy  and  costly  ascent  and  descent  of  the  Cascade 
Mountain. 

The  shorter  routes  proposed  may  be  about  1,800  miles  from  Lake 
Superior  to  Paget  Sound;  the  longer  ones  about  :i,000  miles.     Until 
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more  extensive  and  more  accurate  surveys  are  made,  these  approxima- 
tions will  be  sutiiciently  correct. 

The  recjion  between  the  great  valley  of  the  Missouri  and  the  mouth 
of  the  Columbia  was  first  explored  and  surveyed  by  order  of  the  United 
States  government,  by  the  celebrated  explorers  Lewis  and  Clarke,  in  the 
years  1804,  1805,  and  180(5.  Their  conscientious  and  very  able  report 
depicts  with  remarkable  fidelity  the  general  features  of  the  extensive 
region  traversed  by  those  indefatigable  and  intelligent  travelers.  Of 
course,  their  examinations  were  made  without  reference  to  railroads, 
which  had  not  yet  been  introduced  to  the  world,  but  the  geographical 
and  topographical  information  they  collected  has  proved  to  be  highly 
useful  to  succeeding  surveyors  and  engineers,  wlio,  in  search  of  railroad 
routes,  collated  therefrom  valuable  data  lor  modern  railroad  reports. 

At  a  much  later  period,  when  a  railroad  across  the  continent  began 
to  be  regarded  as  really  i)racticable  and  advisal)le,  Congress  authorized, 
about  1853,  a  survey  for  a  northern  line,  and  Governor  Stevens  was 
placed  at  the  head  of  the  expedition.  The  very  complete  and  elaborate 
report  of  Governor  Stevens,  made  in  1853-54,  contains  a  vast  fund  ot 
valuable  information  respecting  the  geography,  topography,  geology, 
botany,  natural  history,  and  the  climatic  i)eculiarities  of  the  country 
between  Lake  Superior  and  the  Pacific  Ocean  ;  showing  among  other 
important  matters  that,  owing  to  the  warm  equatorial  currents  of  water 
and  air  impinging  against  the  Pacific  coast,  the  climate  in  latitude  45° 
to  48°  north,  all  along  the  Pacific  slope  on  the  plains  of  the  Columbia, 
and  nearly  to  the  crest  of  the  Pocky  Mountains,  is  greatly  ameliorated, 
so  that  it  is  manj^  degrees  milder  than  in  similar  latitudes  on  the 
Atlantic  coast. 

In  18G3,  by  order  of  Congress,  the  admirable  "  military  road"  report 
of  Captaiu  John  Mullan  was  published.  This  report  contains  iu  detail 
much  valuable  data  applicable  to  the  investigation  of  railroad  routes, 
between  the  waters  of  the  Missouri  and  Columbia.  Captain  Mullan 
spent  a  number  of  years  in  surveying,  and  in  constructing  military  roads 
in  this  interesting  region,  and  also  made  special  railroa<l  surveys,  H\e 
results  of  which  are  given  in  a  very  satisfactory  shape  in  his  report. 

Colonel  W.  W.  De  Lacey,  who  was  at  one  period  engaged  in  the  sur- 
veys both  of  Governor  Stevens  and  Cai)tain  Mullan,  has  since  spent 
some  years  in  making  additional  examinations,  and  is  now  residing  at 
Helena,  in  Montana  Territory.  He  has  furnished  some  useful  data,  and 
is  still  engaged  iu  collecting  more,  relative  to  railroad  routes  crossing  the 
Eocky  Mountains. 

Very  able,  and,  indeed,  exhaustive  preliminary  reports  have  been 
made  to  the  public,  and  more  recently  to  the  jSTorthei'u  Pacific  Railroad 
Company,  by  Edwin  F.  Johnson,  esq.,  the  company's  accomplished 
chief  engineer.  The  preliminary  report  publisUied  by  Mr.  Johnson  in 
1853,  nearly  seventeen  years  ago,  based  chietly  upon  the  surveys  and 
maps  of  Lewis  and  Clarke,  and  other  explorations,  ami  upon  corre- 
spondence with  unprofessional  parties  partially  acquainted  with  the 
country,  exhibits  evidence  of  a  vast  amount  of  careful  and  intelligent 
study  of  the  whole  subject,  when  the  public  mind  was  yet  scarcely  pre- 
pared to  appreciate  it;  and  its  deductions  touching  the  probable  general 
character  of  the  Northern  Pacific  Pailroad  route  have  been  wonderfully 
sustained  thus  far  by  later  surveys  and  reports.  In  1807,  the  same  gen- 
tleman made  another  report  to  the  ISrorthern  Pacific  Eailroad  Company, 
with  an  estimate  of  cost  upon  an  assumed  line  l)etween  Lake  Superior 
and  Paget  Sound,  estimated  at  1,775  miles.     Without  recommending 


CONDITION    OF    MINING    INDUSTRY MONTANA.  263 

any  precise  route  for  adoption,  that  report  describes  tlie  route  on  which 
the  estimate  was  then  based,  as  follows  : 

"  The  line  thus  selected  for  an  estimate  of  cost  crosses,  after  leaving 
the  Mississippi,  the  lied  River  of  the  ISTorth,  connecting  with  the  navi- 
gation upon  it ;  thence  it  continues  to  the  Dakota  or  James  River,  which 
it  intersects  in  latitude  4(j 4°  nearly;  thence  the  line  continues  to  the 
Missonri  aad  Yellowstone  Rivers,  crossing  the  former  in  the  vicinity  of 
the  site  of  old  Fort  Clark,  and  the  latter  in  the  latitude  of  471°  north, 
nearly,  both  of  which  rivers  are  navigable  for  steamers  for  long  distances 
above  and  below  the  ])aints  of  crossing;  thence  along  and  north  of 
and  not  far  from  the  Yellowstone,  keeping  to  the  south  of  the  divide 
which  separates  its  tributaries  fiom  those  of  the  Missouri,  to  near  the 
mouth  of  the  Bighorn  River,  and  thence  to  near  the  southern  extremity 
of  the  Judith  Mountains,  bearing  thence  northwesterly  between  the 
latter  and  the  Belt  or  Girdle  Mountains,  passing  near  to  the  Grand 
Falls  of  the  Missouri,  the  limit  of  steam  navigation  upon  the  latter  for 
the  larger  class  of  river  vessels;  crossing  the  Missouri  above  the  falls  ; 
thence  by  Cadot's  Pass  in  the  main  range  of  the  Rocky  Mountains,  fol- 
lowing the  valley  of  the  Cokalahiskit  or  Big  Blackfoot  River,  diverg- 
ing therefrom  by  Landsdale's  trail,  represented  as  practicable,  through 
an  opening  to  the  valley  of  the  Jocko  River;  thence  down  the  Clark's 
River  Valley  to  the  Fend  d'Oreiile  Lake;  thence  southwesterly  to  the 
Spokane  River,  and  along  the  southeasterly  side  of  the  great  Columbia 
Plains  to  the  crossing  of  the  Columbia  River,  not  far  from  the  mouth  of 
the  Y^akima  River  ;"thence  along  the  valley  of  the  latter  river  to  its 
source  at  the  true  Snoqualmie  Pass  of  the  Cascade  range  of  highlands, 
as  above  described,  northwest  of  Lake  Kitchelus;  aud  thence  to  Seattle 
on  the  shore  of  Puget  Sound. 

"  The  branch  line  to  Portland  in  Oregon  leaves  the  main  line  near  the 
crossing  of  the  Columbia  River  on  the  west  side,  and  passes  down  the 
valley  of  that  river,  as  represented,  to  its  terminus  at  Portland,  on  the 
Willamette  River,  a  short  distance  from  the  Columbia  River." 

In  the  spring  of  18Gi)  Mr.  Johnson  made  another  report  based  in  part 
upon  surveys  which  had  been  made  under  his  direction,  running  out 
from  Lake  Superior  for  some  distance,  and  eastward  from  Puget  Sound 
through  the  passes  of  the  Cascade  range  of  mountains,  giving  an  esti- 
mate of  cost  materially  lower  than  his  former  estimates  and  founded  on 
tlie  additional  data  he  had  obtained. 

In  the  summer  of  ISIJO,  Messrs.  Jay  Cooke  &  Co.,  bankers  of  Phila- 
delphia, having  been  invited  to  become  the  financial  agents  of  the  North- 
ern Pacific  Railroad  Company,  engaged  the  services  of  the  writer  as 
their  consulting  engineer,  in  company  with  others,  to  examine  and  re- 
port to  them  on  this  route  of  this  road.  The  examinations  were  made  at 
the  most  favorable  period  of  the  year,  during  the  months  of  June,  July, 
and  August  last,  and  the  reconnaissance  embraced  the  route  from  Paget 
Sound  and  the  Columbia,  crossing  the  Rocky  Mountains,  to  the  Missouri 
River,  at  Fort  Benton,  and  also  over  to  the  valley  of  the  Upper  Y^ellow- 
stoue.  Governor  Marshall,  of  Minnesota,  Philip  W.  Holmes,  esq.,  and 
others  made  a  reconnaissance  of  the  country  between  Lake  Superior  and 
the  Columbia  Riv^er,  reporting  very  favorably;  and  General  Hancock 
examined  the  Yellowstone  Valley,  confirming  the  previous  favorable  re- 
l)orts  made  by  General  Reynolds,  whose  report  was  published  in  1808. 

According  to  these,  the  most  recent  examinations  by  gentlemen  hav- 
ing the  advantage  of  all  the  former  explorations  and  reports,  the  Hue  of 
"easiest  grades  and  least  snow"  appears  to  be  one  crossing  the  Missouri 
at  or  near  the  mouth  of  the  Yellowstone;  thence  along  the  Y'ellowstone 
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Valley  to  the  Bozemau  Pass  in  the  Belt  range  of  mountains;  tlience 
oN'er  to  the  waters  of  the  Gallatin  Fork,  down  and  across  that  stream, 
and  aia'oss  the  Madison  Fork  to  the  Jefferson  Fork,  and  up  that  valley 
to  the  Deer  Lodge  Pass  through  the  main  chain  of  the  Kocky  Mountains ; 
thence  down  the  Deer  Lodge  Valley  and  the  Hell  Gate  liiver  to 
Clark's  River,  and  along  that  valley  by  Lake  Pen  d'Oreille;  thence  across 
the  great,  rolling,  grassy  i)lain  of  the  Columbia  to  the  Columbia  River 
at  or  near  the  mouth  of  Lewis  or  Snake  River,  and  thence  down  the 
Columbia  to  the  Cowlitz  River,  one  of  its  lower  tributaries;  up  the 
valley  of  the  Cowlitz  and  over  the  portage  between  the  waters  of  the 
Columbia  and  Puget  Souud,  and  descending  gently  thence  to  the  sound 
at  its  southern  extremity,  whence  the  railroad  may  be  carried  along 
either  side  or  both  sides  of  the  sound,  as  may  be  desired,  to  any  part  or 
parts  which  shall  be  selected. 

It  is  not  considered  that  sufficient  surveys  have  yet  been  made  to 
settle  definitely  the  route ;  but  the  writer,  after  carefully  considering 
the  whole  ground,  and  after  the  personal  examinations  already  men- 
tioned in  his  report  to  Messrs.  Jay  Cooke  &  Co.  of  September  25,  1SG9, 
presented  an  estimate  of  the  cost  of  building  the  road  from  Lake  Superior 
to  Puget  Sound,  including  the  branch  to  Portland,  on  an  assumed  dis- 
tance of  two  thousand  miles,  amounting  to  885,277,000,  an  average  of 
$42,038  per  mile,  including  buildings,  sidings,  and  rolling  stock. 

It  would  occupy  too  much  space  to  give  in  detail  all  the  information 
collected  by  the  writer  relatixe  to  the  region  of  country  to  be  traversed 
by  this  line  of  railroad,  yet  it  is  rather  ditficult  to  condense  it  into  a  very 
small  space,  so  as  to  leave  it  suflicieutly  intelligible ;  a  few  prominent 
features  may  here  be  referred  to. 

Grades. — The  grades  across  the  State  of  Minnesota  and  the  Territory 
of  Dakota  to  the  Missouri  River  will  be  very  similar  to  those  on  the 
other  finished  railroads  south,  passing  from  Chicago  to  Sioux  City, 
Council  Bluffs,  &c. ;  undulating  within  the  limit  of  forty  feet  per  mile, 
although  it  may  be  deemed  advisable  at  a  few  points  for  short  distances  to 
run  to  a  maximum  of  fifty-three  feet  per  mile.  Beyond  the  Missouri 
crossing,  along  the  valley  of  the  Yellowstone  to  near  the  Bozeman  Pass, 
there  is  no  known  reason  for  assuming  higher  limits.  In  passing  Boze- 
mau summit  of  the  Belt  range,  and  also  in  going  up  the  eastern  side  of  the 
Rocky  Mountains,  it  may  or  may  not  be  found  advisable  to  adopt  a 
somewhat  higher  gradient  for  a  few  miles.  The  highest  ground  en- 
countered between  Lake  Superior  and  the  ]\rissouri  River  at  the  mouth 
of  the  Yellowstoue  is  only  twenty-three  hundred  feet  above  the  sea,  the 
low  summit  of  the  Rocky  Mountains  is  but  little  over  five  thousand  feet, 
and  the  Bozeman  Pass  through  the  Belt  range  is  five  hundred  feet  lower. 
The  height  of  the  country  upon  which  the  foregoing  estimated  line  is 
traced  may  be  approximately  stated  thus:  Beginning  at  Lake  Superior, 
going  westward — 
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It  is  not  probable  that  any  main  trunk  line  across  the  continent,  or  of 
equal  length  elsewhere  on  the  globe,  will  present  so  small  an  aggregate 
rise  and  fall ;  and  there  will  be  but  few  points  where  changes  of  direc- 
tion may  not  be  effected  with  gentle  curvature. 

There  need  be  but  two  principal  summits,  whether  the  more  northerly 
or  the  southerl^^  line  be  chosen ;  while  the  bulk  of  the  line  will  consist  of 
light  grades  and  long  tangents,  on  which  passengers  and  freight  can  be 
cheaply  transported. 

S)wic. — There  is  evidence  enough  to  show  that  this  line  of  road  on 
the  general  route  described  will,  in  ordinary  winters,  be  much  less  in- 
cumbered with  snow  where  it  crosses  the  mountains  than  are  the  passes 
at  more  southerly  points,  which  are  much  more  elevated  above  the  sea. 
The  difference  of  five  to  six  degrees  of  latitude  is  more  than  compen- 
sated by  the  reduced  elevation  above  the  sea  level,  and  the  climatic 
effect  of  the  warm  ocean  currents  from  the  equator  ameliorating  the 
seasons  from  the  Pacific  to  the  Rocky  Mountains.  An  examination  of 
the  profile  of  the  Union  Pacific  and  Central  Pacific  lines,  between  Omaha, 
on  the  Missouri  River,  and  Sacramento,  California,  a  distance  of  seventeen 
hundred  and  sev^enty-tive  miles,  shows  tliat  there  are  four  main  summits: 
Sherman  Summit,  on  the  Black  Hills,  about  five  hundred  and  fifty  miles 
from  Omaha,  eight  thousand  two  hundred  and  thirty-five  feet  abovx  the 
sea;  Aspen  Summit,  on  the  Rocky  Mountains,  nine  hundred  and  thirty- 
five  miles  from  Omaha,  seven  thousand  four  hundred  and  sixty-three 
feet ;  one  at  Humboldt  Mountain,  about  twelve  hundred  and  forty  five 
miles  from  Omaha,  six  thousand  and  seventy-six  feet;  and  oneon  the  Sierra 
Nevada,  only  one  hundred  and  fiv^e  miles  from  the  western  terminus  at 
Sacramento,  seven  thousand  and  sixty-two  feet;  while  from  a  point  west 
of  Cheyenne,  five  hundred  and  twenty  miles  from  Omaha  to  Wasatch, 
nine  hundred  and  seventy  miles  from  Omaha,  a  continuous  length  of 
four  hundred  and  fifty  miles,  every  portion  of  the  graded  road  is  more 
than  six  thousand  feet  above  the  sea,  being  about  one  thousand  feet  on 
this  longdistance  higher  than  the  highest  summit  grade  on  the  Northern 
Pacific  railroad  route,  while  for  the  corresponding  distance  on  the 
Northern  Pacific  line  the  average  elevation  is  under  three  thousand  feet, 
or  three  thousand  feet  less.  The  highest  summit  on  the  Northern  Pacific 
route  is  about  three  thousand  feet  lower  than  the  Sherman  Summit  on 
the  Union  Pacific  line.  The  profile  also  shows  that  on  the  Union  Pacific 
route,  for  nine  hundred  continuous  miles  from  Sidney  westward,  the  road 
has  an  average  height  of  over  five  thousand  feet,  whilst  the  lowest  spot 
on  that  distance  is  more  than  four  thousand  feet  above  the  sea;  whereas 
on  the  Northern  Pacific  route  only  about  sixty  miles  at  most  are  as  high 
as  four  thousand  feet;  and  the  corresponding  distance  of  nine  hundred 
miles,  extending  from  the  mouth  of  the  Yellowstone  to  the  valley  of 
Clark's  River,  (including  the  crossing  of  the  Rocky  Mountains,)  is  on 
an  av^erage  three  thousand  feet  lower  than  the  gradei  on  the  Union  Paciitic 
line.  Then  allowing  that  an  elevation  of  one  thousand  feet  causes  a 
decrease  of  temperature  of  three  degres,  this  would  make  a  difference 
of  nine  degrees.  There  is,  therefore,  a  substantial  reason  for  the  circum- 
stance, now  well  authenticated,  that  the  snows  on  the  northern  route 
described  are  much  less  troublesome  than  they  are  on  the  Union 
Pacific  and  Central  Pacific  route.  At  the  same  time  it  should  not  be 
claimed  that  there  will  be  no  trouble  from  snow  on  the  northern  line;  there 
are  places  where  snow  falls  to  the  depth  of  several  feet,  and  at  the  highest 
passes  to  the  north  of  the  estimated  line,  the  snows  are  much  deeper 
than  at  the  Deer  Lodge  Pass;  and  on  the  alternate  line  across  the 
Coeur  d'Alene  range,  the  snow  falls  also  a  considerable  dex)th.     This  is 
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likewise  the  case  on  the  indicated  cutoff  routes  from  the  Columbia 
River,  by  the  way  of  Yakima  River  Valley,  through  the  passes  of  the 
Cascade  range  to  Paget  Sound.  The  impression  I  would  wish  to  create 
is  this :  That  a  line  can  be  located  between  the  valley  of  the  Missouri 
and  the  mouth  of  the  Columbia  River,  and  to  Puget  Sound,  wliich  for 
the  greater  portion  of  tiie  distance  will  not  encounter  any  serious  trouble 
from  snow;  and  that  in  the  passage  of  the  Belt  range,  between  the  Yel- 
lowstone and  the  Upper  Missouri,  in  case  that  route  should  be  chosen, 
the  crossing  of  the  Rocky  Mountains  at  Deer  Lodge  Pass,  and  of  the 
portage  between  the  Cowlitz  River  and  Puget  Sound,  no  greater  ob- 
stacles from  snow  are  likely  to  be  met  with  than  hav^e  already  been 
encountered  and  overcome  on  roads  in  the  Kew  Englanil  States  and  in 
the  State  of  x^ew  York.  It  is  the  general  and  natural  impression  in  the 
States  that  the  further  north  the  deeper  the  snow ;  but  on  this  line  the 
modifying  and  controlling  influences  of  the  mild  and  dry  climate  which 
pervades  the  interior  along  this  latitude,  combined  with  the  greatly 
reduced  elevation  of  the  range  of  country  to  be  occupied,  and  low  sum- 
mits of  the  Rocky  Mountains,  tend  to  confirm  the  favorable  statements 
of  intelligent  gentlemen  who  have  long  been  familiar  with  the  region  in 
question.  I  cannot  hesitate,  therefore,  while  fully  appreciating  the 
importance  of  the  matter,  to  present  confidently  these  views  in  relation 
to  the  probable  snow  difiiculties  along  the  proposed  route  of  the  northern 
Pacific  railroad. 

Lands. — In  the  grant  of  lands  of  alternate  sections  on  a  width  of  forty 
miles  on  each  side  through  the  Territories,  and  twenty  miles  on  each 
side  through  the  States  of  Minnesota  and  Oregon,  it  is  assumed  that 
there  may  be  nearly  fifty  millions  of  acres  which  will  become  the  prop- 
erty of  the  company.  In  northern  Wisconsin,  Minnesota,  and  in  Dakota 
Territory,  the  general  character  of  the  land  along  the  route,  as  given  in 
the  reports  of  Governor  Stevens,  and  more  recently  in  the  reports  of 
Governor  Marshall  and  Philip  W.  Holmes,  esq.,  who  made  a  special 
examination  in  1809,  is  excellent  for  agriculture.  In  i^assing  over  from 
Lake  Superior  to  the  Missouri,  the  line  crosses  the  valleys  of  the  St. 
Louis  River,  the  Mississippi,  the  Red  River  of  the  North,  and  the  James 
River,  which  are  known  to  present  great  natural  advantages  and  to  need 
only  a  railroad  to  induce  their  rapid  and  profitable  settlement;  a  large 
portion  of  these  valleys  is  admirably  adapted  to  culture.  Along  the 
tributaries  of  the  Missouri  and  of  the  Yellowstone,  there  are  arable  val- 
leys ;  and  many  portions  of  the  main  valleys,  where  they  are  not  adapted 
to  general  agriculture  and  fine  natural  grazing  lands.  Indeed,  the  entire 
route  from  the  Missouri  River  to  the  Columbia  River,  including  the 
Rocky  Mountains,  in  Montana  Territory,  is  through  a  region  abounding 
in  nutritious  bunch-grass,  peculiarly  suited  to  the  raising  of  cattle  and 
horses,  and  requiring  very  little  artificial  shelter  for  the  stock  in  winter. 
I  must  not,  either  designedly  or  undesignedly,  conv^ey  an  impression  that 
all  of  this  immense  botly  of  land  is  arable,  or  that  it  is  adapted  to  the 
raising  of  wheat;  there  is  in  the  large  area  embraced  in  this  extensive 
land  grant  a  great  variety  of  soil  and  climate,  and  through  the  moun- 
tain region  a  considerable  portion,  if  it  was  not  for  its  mineral  wealth, 
would  have  but  little  value.  There  are  tracts  where,  owing  to  the 
general  absence  of  sufficient  rains  and  dews,  the  land  cannot  be  made 
to  yield  well  without  irrigation.  On  the  other  hand,  there  are  numer- 
ous valleys  of  rich  land  which  will  yield  abundantly  at  once,  without 
artificial  irrigation;  and  there  are  many  millions  of  acres  of  the  finest 
timber  in  the  world.  It  is,  of  course,  a  question  of  time  when  this  region 
shall  be  settled  and  support  railroad  business;  that  time  will  be  regu- 
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lated  wliolly  by  the  period  when  the  raih-oad  shall  be  put  in  operation. 
At  present,  the  middle  portion  along  and  on  both  sides  of  the  Eocky 
IMountains,  in  Montana  Territory,  is  whc^lly  dei)endent  on  the  gold  pro- 
duction, which  has  been  very  remarkable.  Gold  exists  over  a  very 
large  area  in  Montana  Territory;  also  in  Idaho,  and  parts  of  Utah  and 
Washington  Territories,  and  Oregon.  Gold  has  been  the  prime  (;ause 
of  the  movement  of  the  people  to  that  once  far  distant  interior,  which  the 
opening  of  the  railroad  to  the  Pacific  has  now  brought  comparatively 
near.  Only  a  few  j'ears  ago  Montana  became  the  theater  of  the  gold  ex- 
citement, yet  already  a  number  of  farms  are  established,  and  the  excellent 
capabilities  of  the  soil  and  climate  are  not  mere  matters  of  conjecture, 
but  of  actual  proof.  Wheat,  butter,  &c.,  and  nearly  all  kinds  of  vegeta- 
bles, which,  until  recently,  brought  fabulous  prices  all  over  the  gold  region, 
are  now  but  little  higher,  proportionately,  than  in  the  old  settled  States; 
this  has  been  effected  entirely  by  the  cultivation  of  farms  in  Montana  Ter- 
ritory. The  fact  that  the  whole  of  the  immense  region  between  the 
Missouri  and  the  Lower  Golumbia  Eiver,  embracing  the  liocky  Mountain 
range,  is,  with  trifling  exceptions,  a  superior  natural  grazing  country,  is 
very  significant.  All  over  this  territory  wild  animals  have  fattened  for 
ages.  They  must  now  give  place  to  the  domesticated  herds  and  flocks 
for  which  this  region  is  so  admirably  designed;  and  although,  as  a  rule, 
over  this  wide  expanse  of  grass-clothed  hills  and  plains,  there  is  an 
inadequate  supply  of  rain,  the  droughts  are  never  sufficient  to  destroy 
the  bunch -grass  pasture,  and  the  soil  is  generally  excellent,  and  in  many 
places  very  rich,  needing  only  irrigation.  There  are,  however,  numerous 
valleys  with  perennial  streams  fed  from  the  Rocky  Mountains,  contain- 
ing land  of  the  most  fertile  character,  already  improved  in  various  places, 
and  yielding  abundant  harvests.  Land  which,  if  left  without  railroad 
facilities,  might  be  allowed  to  remain  forever  a  natural  pasture,  will, 
when  there  are  chances  for  shipment  of  the  products  by  rail,  be  put 
under  cultivation.  It  should  be  borne  in  mind  that  where  there  are  now 
only  prairies,  subject  to  continual  burnings,  trees  will  spring  up  and 
flourish  hereafter  when  these  lands  become  protected  by  civilization. 
The  growth  of  trees  on  the  Pacific  slope  is  very  rapid. 

The  junction  of  all  main  trunk  railroads  that  may  be  built  eastward 
from  the  Pacific  Ocean  with  the  Missouri  liiver,  will  ultimately  prove  to 
be  much  more  important  than  is  yet  generally  imagined;  especially 
when  the  valley  of  that  great  river  becomes  more  densely  populated. 
An  extensive  interchange  of  products  will  take  place,  both  eastward 
and  westward  from  the  river  along  the  east  and  west  lines.  The  im- 
mense valleys  of  the  Lower  Mississippi  and  Missoiui,  all  the  way  from 
New  Orleans  to  the  upper  waters,  are  yet  in  their  infanc3-as  far  as  pop- 
ulation, agriculture,  manufactures,  and  general  commerce  are  concerned. 
The  construction  of  railroads  along  and  across  these  magnificent  valleys 
will  stiundate  all  of  them  by  the  great  facilities  afforded,  and  throw  a 
large  amount  of  local  traffic  ujion  the  east  and  west  raih-oads. 

No  main  trunk  line  can  enjoy  a  more  advantageous  position,  in  this 
respect,  than  the  Northern  Pacific  road,  and  to  a  very  considerable 
extent  this  will  apply  in  the  cases  of  the  crossing  of  the  Dakota,  the 
Mississippi,  the  Ked  Piver  of  the  North,  and  the  St.  Louis  liiver.  The 
productions  of  the  Ked  River,  owing  to  the  extent  and  wonderful  fer- 
tility of  its  valley,  will  at  once  create  a  remunerative  trade  on  the  east- 
ern end  of  the  road.  This  region,  it  is  well  known,  is  admirably  adapted 
to  wheat,  and  intelligent  gentlemen  who  are  familiar  with  its  character- 
istics have  estimated  that  there  are  fifty  millions  of  acres  of  cultivable 
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lands  in  the  Red  River  Valley  alone,  wliicli  may  be  profitably  devoted 
to  the  raising-  of  wheat  and  other  cereals. 

Branch  lines  will  nndonbtedly  be  constrncted  leading  from  the  North- 
ern Pacific  trnnk  along  tlie  St.  Lonis  River,  the  Mississippi,  the  Red 
River,  the  Dakota  River,  and  the  ^Nlilk  River  branch  of  the  Missouri. 
These  brandies  will  be  met  by  tlie  Canadian  improvements,  bringing 
into  this  connection  tlie  vast  regions  along  Lake  Winnepeg,  including 
the  valley  of  the  Assinaboine.  A  branch  from  the  Missouri  reaching  to 
INIilk  River,  and  uj)  that  stream  to  the  great  Saskatchawan  Valley  of 
Canada,  will  at  no  distant  day  constitute  a  very  important  feeder  of  the 
Northern  Pacific  line,  oiieniug  for  that  large  territory  railroad  outlets  to 
the  navigable  waters  of  tlie  eastern  Atlantic  coast  by  way  of  Lake 
Superior,  and  to  the  Gulf  of  Mexico  by  the  Missouri  and  Mississippi 
Rivers.  No  public  project  that  can  be  devised  will  sooner  or  better 
develop  that  vast  territory  in  Canada,  and  bring  out  its  value.  The 
summer  isothermal  line  of  70°  reaches  to  the  valley  of  the  Saskatchawan, 
about  latitude  fifty-one  degrees  north ;  the  same  isothermal  line  jiasses 
through  Chicago,  Cleveland,  and  Harrisburg,  Pennsylvania,  on  this  con- 
tinent, and  through  southern  France,  Lombardy,  and  the  great  wheat 
growing  districts  of  southern  Russia.  These  important  Canadian  territo- 
ries, which,  for  want  of  adequate  investigation  and  public  cousi<leration, 
have  hitherto  been  generally  regarded  as  valueless,  are  destined  within 
a  reasonable  period  to  j^erform  an  important  part  in  the  progress  of 
agriculture  and  commerce  on  this  continent.  Lines  of  latitude  are  no 
longer  the  sole  guides  in  estimating  the  climatic  characteristics  or  i^ro- 
ducing  qualities  of  regions  to  the  north,  since  experience  has  shown 
that  the  chilling  effect  of  high  latitude,  so  marked  on  the  Atlantic 
coast,  is  overruled  by  the  influence  of  the  Pacific  Ocean,  and,  perhaps, 
other  causes  not  yet  tlioroughly  elaborated  or  understood. 

It  cannot  be  doubted  that  accompanying,  and  immediately  following, 
the  construction  of  the  line  of  the  Northern  Pacific  road,  hundreds  of 
settlements  will  rapidly  be  made  in  the  valleys  of  the  Missouri,  Yellow- 
stone, &c.,  on  the  east,  and  in  the  valleys  of  Clark's  River,  Columbia 
River,  &c.,  on  the  west  of  the  Rocky  Mountains. 

With  respect  to  the  local  trade  aiid  travel  on  the  railroad  along  the 
lower  Columbia,  and  froui  the  Willamette  Valley,  concentrating  at  the 
city  of  Portland,  Oregon,  the  population  and  business  are  already  there, 
only  awaiting  the  opening  of  this  line  to  make  the  western  end  self-sus- 
taining from  the  start.  I  speak  confidently  on  this  point  from  personal 
observation.  In  Montana  there  is  already  an  active,  enterprising  popu- 
lation estimated  at  over  sixty  thousand  inhabitants,  cliietiy  men,  and  all 
directly  or  indirectly  interested  in  gold  or  silver  mining.  There  is  every 
reason  to  anticipate  a  continuation  and  increase  of  the  mining  business 
in  this  region,  which  must  aflbrd  a  handsome  amount  of  trade  and  travel 
immediately  on  the  opening  of  the  railroad. 

Coal  has  been  discovered  at  so  many  points  along  the  general  route 
that  there  can  no  longer  remain  a  doubt  on  the  subject.  The  company 
may  rely  upon  having  fuel  for  their  engines  and  shops  at  reasonable 
cost,  and  the  transportation  of  coal  for  the  general  use  of  citizens,  and 
especially  for  manufacturing,  will  become  an  item  of  profit. 

The  cost  of  this  railroad  will  be  less  per  mile  than  the  average  cost  of 
railroads  in  this  country,  owing  to  the  rare  water  facilities,  at  many 
points,  for  the  cheap  carriage  of  the  iron  and  other  materials  required  5 
and  the  large  proportion  of  easy  grading  ;  and  the  cost  of  working  it, 
owing  to  the  predominance  of  light  grades  and  curvature  over  the 
greater  portion  of  the  distance,  and  the  facilities  it  i)ossesses  most  of 
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the  way  iu  good  supplies  of  water,  wood,  aud  coal,  will  fall  below  the 
average. 

Finally,  the  position  of  this  line  across  the  continent  on  the  shortest 
practicable  distance  between  the  Pacific  Ocean  and  the  great  lakes  of 
the  Atlantic  side,  establishes  it  as  one  of  paramount  importance  in  a 
national  i)oint  of  view,  the  value  of  which  to  the  government  cannot 
easily  be  overrated.  The  facilities  it  will  afford  for  the  rapid  and  eco- 
nomical distribution  of  troojis,  ammunition,  and  stores  for  the  numerous 
forts  on  the  waters  of  the  Missouri,  the  Yellowstone,  &c.,  and  along  the 
valley  of  Clark's  River,  Columbia  River,  and  Paget  Sound,  will  be 
invaluable  for  miiitar^^  purposes,  and  will  save  millions  annually  to  the 
public  treasury.  A  moderate  estimate  of  the  mere  money-saving  to  the 
country  will  sliow  not  less  than  three  per  cent,  on  the  entire  cost  of  the 
road  every  year,  for  present  military  transportation  alone,  to  forts  now 
in  existence.  But  more  forts  will  be  needed  to  hold  the  Indian  tribes 
in  check  as  the  white  settlements  shall  be  annually  extended  over  Indian 
territory,  a  matter  which  is  inevitable,  and  as  certain  as  the  ultimate 
extermination  or  absorption  of  the  Indian  race.  The  opening  of  this 
road  will  forever  settle  the  question  of  white  supremacy  over  an  area  of 
country  covering  at  least  four  hundred  and  fifty  thousand  square  miles ; 
sufiicient  in  extent  to  make  ten  states  of  the  size  of  Pennsylvania. 

The  Northern  Pacific  railroad  will  be  a  most  convenient  route  for 
trade  and  travel  across  the  ocean  from  Asia  and  the  Sandwich  and  other 
islands  of  the  Pacific ;  for  transporting  Asiatic  products  quickly  to  the 
gold  regions  of  Montana,  and  distributing  them  along  the  valleys  of  the 
Yello^^'stone,  the  Missouri,  the  Dakota,  the  Red  River,  tlie  Mississippi, 
and  the  lake  region.  It  is  true  that  the  main  or  most  northerly  termiiius 
will  be  at  Lake  Suiierior,  but  connections  with  St.  Paul,  Milwaukee, 
and  Chicago,  &c.,  are  certain  to  be  made,  which  will  put  this  line  in 
direct  communication  with  the  entire  railroad  system  of  the  United 
States  and  Canada. 

The  ocean  currents  of  the  Pacific  are  such  that  vessels  from  Asia, 
&c.,  destined  even  as  fiir  south  as  San  Francisco,  are  conqielled  to  make 
northing,  which  brings  them  on  a  parallel  with  Paget  Sound.  This  is 
a  very  inqiortant  fact  in  connection  with  the  northern  Pacific  route. 
This  line,  with  the  land  grant  secured  to  the  company  by  the  govern- 
ment, possesses  great  intrinsic  value,  and  will  be,  as  a  whole,  remarka- 
bly favorable.  If  judiciously  located,  honestly  constructed  and  properly 
administered,  it  will  within  a  few  years  pay  a  fair  dividend  on  its  cost. 

These  are  the  general  features  of  the  Northern  Pacific  Railroad  route. 
INIany  interesting  matters  connected  with  the  subject  could  not  appro- 
priately be  presented  in  a  i^aper  of  this  nature  and  will  have  to  be 
retained  for  another  occasion. 


CHAPTER  XLII. 

DEER    LODGE    COUNTY. 

This  county  is  rectangidar  in  form  ;  its  boundaries  being  straiglit  liues, 
except  a  shght  projection  in  the  southeast  corner.  It  is  about  one  hun- 
dred miles  wide  and  two  hundred  and  fifty  miles  long.  Its  northern  line 
is  the  boundary  between  the  United  States  and  the  British  possessions. 
The  western  line  follows  down  the  parallel  of  longitude  113^30'  toabout 
latitude  45^  50',  aud  then  runs  iu  an  irregular  southeast  course  till  it 
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intersects  the  parallel  of  longitude  1112°,  which  it  follows  up  to  tlie 
British  line,  covering  three  and  a  half  degrees  of  latitude,  from  15°  oO' 
to  10°. 

The  northern  half  of  the  county  is  on  the  east  side  of  the  Eocky 
Monntains  and  the  southern  half  on  the  western  slope,  the  main  cliain 
running  diagonally  across  the  county  northwest  and  southeast.  The 
northern  half,  embracing  some  of  the  best  agricultural,  grazing,  and, 
])robably,  mining  regions  in  the  county,  is  a  terra  incognita  almost  ut- 
terly unknown  to  the  white  man,  because  it  is  in  the  undisputed  posses- 
sion of  the  Indians,  who  still  indulge  in  the  pleasant  pastime  of  mur- 
dering and  robbing  any  luckless  wight  that  they  lind  in  it  intent  on  devel- 
oping its  resources  and  making  it  of  some  benefit  to  mankind.  The  south- 
ern and  western  portion  of  the  county  is  sparsely  settled  by  a  hardy  and 
thriving  peo[)le,  who  are  prijicipally  devoted  to  mining  pursuits,  agri- 
culture, and  grazing,  for  which  the  county  is  admirably  adapted.  This 
portion  of  the  county  is  drained  to  the  west  and  northwest  by  the  Deer 
Lodge,  Hell  Gate,  and  Big  Blackfoot  Kivers,  the  northeastern  head- 
branches  of  the  Columbia,  aud  their  tributaries.  The  northeastern  por- 
tion of  the  county  is  drained  to  the  east  by  the  tributaries  of  the  Dear- 
born, Sun-Tetou,  Mavias,  and  Milk  Eivers,  branches  of  the  Missouri,  and 
partakes  of  the  character  of  a  plateau  or  plain  country,  which  further 
to  the  east  degenerates  into  "  bad  lands."  The  Eocky  Mountains  bend 
around  the  southern  end  of  the  county  like  a  fish-hook,  and,  running 
diagonally  through  it,  pass  out  near  the  northwest  corner  into  Missoula 
County.  Along  this  part  of  the  range  are  some  lofty  peaks,  and  the 
chain  is  much  broken  u}).  The  same  is  the  case  at  the  south  end  of  the 
county  where  the  dislocation  is  very  great,  the  mountains  rising  in 
jagged  and  almost  inaccessible  peaks,  some  of  which  are  undoubtedly 
14,000  feet  high,  and  rise  far  above  the  eternal  snowline.  In  the  inter- 
mediate portion  the  range  does  not  rise  above  the  timber  line  ;  the  out- 
lines are  rounded,  and  those  parts  not  timbered  are  covered  with  a  lux- 
uriant growth  of  bunch-grass. 

There  are  many  spurs  making  out  in  all  directions  from  the  main 
chain,  many  of  them  being  of  equal,  or  even  greater,  height.  They  are 
mountains  of  upheaval  aud  not  of  erosion.  Many  of  the  highest 
l)eaks  are  composed  of  altered  sedimentary  rocks,  which  dip  at  various 
angles  from  a  very  gentle  inclination  to  almost  vertical.  In  some  places 
the  granite  and  S3euite  protrude  and  form  peaks,  but  they  are  excep- 
into  tine  slabs  of  all  sizes  and  thicknesses,  which  show  an  exquisite  ar- 
tional.  Some  high  peaks  and  ridges  are  composed  of  sandstone  split 
rangement  of  ripple-marks.  Limestone  of  excellent  quality  is  abundant 
in  almost  all  parts  of  the  county.  Coal  exists  in  several  places  in  the 
county.  One  bed  of  unknown  extent  lies  in  a  basin  at  the  head  of  a 
branch  of  Little  Blackfoot  Creek,  near  Mullan's  Pass.  It  is  supposed 
to  cover  at  least  one  thousand  acres ;  was  discovered  July  IG,  1800,  by 
Morgan  &  Embody  while  pros[)ecting  for  gold  ;  is  nine  feet  thick,  lying 
nearly  horizontal,  with  a  slight  dip  to  the  east.  This  coal  presents  a 
fine  glossy  appearance;  is  bituminous,  free  from  earth}'  or  sulphurous 
substances,  and  burns  in  a  stove  or  grate  with  a  clear  blaze,  leaving  but 
little  ashes  or  cinder.  It  is  about  thirty  miles  from  Deer  Lodge  and 
twenty  from  Helena.  The  owners  say  it  can  be  mined  for  $10  per  ton, 
and  delivered  at  the  first-named  place  for  $15  more;  making  the  cost 
$25,  and  in  Helena  about  the  same. 

There  is  another  bed  about  twenty-five  miles  west  of  this  one  aud 
twenty-five  miles  due  north  of  Deer  Lodge,  on  a  branch  of  the  Big 
Blackfoot  Eiver,  called  I^evada  Creek.    This  has  never  been  opened, 
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altliougli  it  was  claimed  by  some  parties  several  years  ago.  It  is  said 
to  be  of  the  same  quality  as  the  last  named  ;  horizontal ;  about  eleven 
feet  thick  ;  very  accessible,  and  of  unknown  extent.  It  is  probably  a 
continuation  of  the  first-named  bed. 

Another  bed  of  unknown  extent  and  thickness  was  found  in  1867  by 
some  parties  who  were  prospecting  for  gold  on  Dog  Creek,  on  the  Mul- 
lan  road,  twelve  miles  northeast  of  Deer  Lodge.  It  has  not  as  yet  been 
opened  or  tested,  timber  being  as  3'et  so  plenty  that  the  want  of  coal 
has  not  been  felt.  There  are  also  promising  indications  of  coal  near 
Gold  Creek  and  in  the  upper  part  of  Deer  Lodge  Valley. 

No  salt  springs  are  known  in  the  county;  nor  have  any  artesian  wells 
been  bored,  and  I  believe  none  exist  in  the  Territory. 

Six  saw-mills  driven  by  water-power  are  located  in  various  parts  of 
the  country,  and  one  ])ortable  steam  saw-mill.  Lumber  sells  for  from 
825  to  $(30  per  thousand,  according  to  quality,  accessibility,  &c.  The 
county  is  quite  well  timbered,  probably  the  second  best  in  the  Territory. 
Missoula  County  stands  first  in  this  respect. 

Not  a  single  flouring-mill  exists  in  all  this  immense  county,  conse- 
quently but  little  wheat  is  raised,  but  the  quality  and  yield  are  both  good. 
Oats  and  barley  are  a  sure  crop  when  the  grasshoppers  let  them  alone  ; 
large  quantities  are  raised,  the  yield  being  fully  forty  bushels  per  acre. 

Vegetables  grow  to  a  large  size  and  of  most  excellent  quality,  with 
the  excei)tion  of  some  of  the  more  delicate  kinds,  such  as  melons,  pump- 
kins, squashes,  tomatoes,  and  beans ;  all  of  these,  however,  as  well  as 
corn,  grow  finely  in  the  adjoining  county  of  Missoula,  the  altitude  being 
considerably  less  and  the  nights  warmer. 

Game,  once  abundant,  is  now  almost  exterminated,  there  being  but 
few  deer,  mountain  sheep,  or  antelope.  A  few  white  Rocky  Mountain 
goats  inhabit  the  most  inaccessible  peaks.  Elk  are  found  in  considera- 
ble numbers  among  the  densely  timbered  mountains,  where  are  also  a 
few  bison  or  mountain  buttblo.  All  have  become  exceedingly  wary,  and 
it  requires  the  utmost  skill  and  patience  on  the  part  of  the  hunter  to 
succeed  in  killing  them.  Of  small  game  there  is  the  large  white  hare  of 
the  plains  with  yellowish  gray  eyes,  the  white  hare  of  the  timbered  moun- 
tains with  black  eyes,  the  small  brush  rabbit,  and  sage  chickens,  grouse, 
fool-hens,  ducks,  geese,  cranes,  brants,  swans,  snipe,  plover,  curlews, 
and  prairie  chickens.  Of  singing  birds  the  lark,  robin,  thrush,  black- 
bird, and  some  others  are  found.  Eagles,  fish-hawks,  various  kinds, 
common  hawks,  owls,  ravens,  crows,  and  vultures  are  frequently  met 
with. 

Fish  are  abundant  in  all  the  streams,  principally  brook  and  salmon 
trout,  with  considerable  numbers  of  white  fish  and  suckers.  Salmon 
cannot  ascend  to  all  the  valleys  at  present  on  account  of  the  Kettle 
Falls  of  the  Columbia,  near  Colville. 

The  facilities  of  communication  are  excellent,  so  far  as  roads  are  con- 
cerned.   There  are  no  navigable  streams  or  lakes  in  the  county. 

PLACER  MINES. 

Gold  was  first  discovered  at  Gold  Creek,  in  this  county,  in  1852,  again 
in  1858,  and  still  again,  in  1860. 

These  placers  were  neglected  until  1866,  when  they  were  found  to  be 
both  rich  and  extensive.  They  are  in  and  among  rounded  grassy  hills 
at  the  northern  foot  of  the  Gold  Creek  Mountains,  which  are  an  isolated 
spur,  putting  down  from  the  main  ranges.  The  mines,  principally  hill 
diggings,  will  last  for  many  years.     That  part  known  to  be  rich  is 
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about  live  miles  square,  but  it  will  probably  prove  to  be  much  more  ex- 
tensive, as  all  the  surrouudiaji'  country  ])ossesses  the  same  cbaracter- 
istics.  Water  is  conveyed  to  tliese  mines  by  a  uumber  of  ditches,  a  list 
of  which  will  api)ear  iu  its  proper  place.  The  average  price  charged 
is  about  twenty-tive  cents  per  inch  for  twenty-four  hours,  it  being  cus- 
tomary to  run  day  and  nigbt  during  the  summer. 

The  vote  of  this  district  in  August  last  was  three  hundred  and  thirty- 
three;  but  as  only  al)out  half  the  adult  male  population  voted,  and  as  the 
women  and  children  would  amount  to  half  as  many  more,  the  whole  pop- 
ulation may  be  set  down  at  about  eight  hundred.  Wages  are  from  four 
to  six  dollars  per  day  without  board,  according  to  quality  of  labor. 
About  one  hundred  Chinese  are  in  this  district.  The  wages  paid  them 
are  about  half  of  what  is  paid  white  laborers,  although  their  labor  is 
valued  at  only  about  ten  per  cent.  less.  They  are  good  citizens  and  are 
well  liked  by  all,  except  the  Irish,  who,  true  to  their  interests,  are  the 
enemies  of  all  who  come  into  competition  with  them.  The  total  yield 
of  the  above  mines  is  estimated  at  $3,000,000.  They  are  about  at  the 
center  of  that  half  of  the  county  lying  west  of  the  Rocky  Mountains, 
in  latitude  40°  30'  and  about  4,100  feet  above  the  level  of  the  sea. 

02)hir  Giiich,  on  a  tributary  of  Little  Blackfoot  Creek,  heads  in  the 
main  range  a  short  distance  north  of  Mullan's  Pass,  and  runs  south.  It 
is  about  twelve  miles  long  and  is,  or  has  been,  mined  the  entire  distance. 
Several  of  its  eastern  bran<;hes,  such  as  Tiger,  Carpenter,  Prairie,  Eureka, 
and  other  gulches  were  ricli,  and  there  is  a  large  extent  of  hill  and 
prairie  diggings  in  the  vicinity  that  will  last  for  some  years  yet.  The 
mines  were  discovered  in  the  fall  of  18G4  by  Pemberton,  Bratton,  Stewart, 
and  others,  but  no  work  of  any  consequence  was  done,  nor  was  there 
any  excitement  about  them  until  March,  1805,  when,  during  a  spell  of 
intense  cold  w^eather  and  deep  snow,  a  stampede  to  these  diggings  oc- 
curred, iu  which  many  persons  were  badly  frozen.  The  town  of  Black- 
foot  City  was  located  on  Ophir  Gulch  in  May,  1805,  and  for  a  couple  of 
years  was  a  i)lace  of  considerable  importance,  but  the  fate  of  nearly  all 
mining  towns  overtook  it,  and  it  has  now  dwindled  down  to  a  small  vil- 
lage, although  the  mines  in  its  vicinity  are  far  from  being  exhausted. 

Ed.  Smith  &  Co.'s  bed-rock  flume,  three  miles  below  town,  in  Ophir, 
was  begun  iu  June,  18G0;  it  has  a  30-inch  bottom;  is  now  one  mile  in 
length,  and  controls  the  gulch  for  four  miles.  Its  present  cost  is  $1*0,000. 
Thomas  E.  Pounds  &  Co.'s  bed-rock  flume,  in  Carpenter's  Gulch,  was 
started  in  September,  18G0.  It  has  a  2G-inch  bottom,  and  is  intended  to 
work  the  gulch  four  miles.  At  present  it  is  one  mile  long,  and  has  cost 
$14,000.  Several  other  flumes  and  hydraulic  operations  are  going  on,  of 
which  I  could  not  get  any  definite  information.  The  quality  of  gold 
here,  as  well  as  at  Gold  Creek,  is  excellent,  coining  from  $18  to  $19  per 
ounce.  The  total  yield  of  Ophir  Gulch  and  vicinity  has  been  about 
$5,000,000.  The  vote  last  August  was  290,  which  would  give  a  popula- 
tion of  about  500  souls. 

Washington,  Jefferson,  and  Nevada  Gulches. — They  head  in  the  main 
range  just  north  of  Ophir  Gulch,  and  run  west  into  the  Big  Blackfoot 
River.  A  spur  of  the  mountain  runs  down  between  each  two  of  them. 
They  were  discovered  in  the  summer  of  18G5,  and  paid  largely  iu  coarse 
nugget  gold.  They  were  shallow  and  only  paid  about  the  base  of  the 
main  Rocky  Mountains,  a  distance  of  from  three  to  five  miles;  lower 
portions  never  paid.  There  is  a  number  of  bars  on  these  gulches,  which 
are  good,  but  have  not  been  worked  for  want  of  water.  Some  ditches 
have  lately  been  dug  that  will  aflbrd  a  limited  supply  in  future.  These 
mines  will  last  several  years  yet.    Total  yield  of  these  gulches,  about 
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$1,500,000 ;  quality  of  gold  excellent,  same  as  Opliir  Gulcli.  The  vote 
at  last  election  was  111.    Population  about  200,  all  told. 

McGlellan  Gulch  heads  in  the  main  range,  a  little  north  of  Washing- 
ton; runs  west  parallel  to  it,  and  is  a  small  branch  of  Big  Blackfoot 
River.  Shallow  diggings,  worked  about  two  miles,  near  the  head ;  M^-ry 
rich  in  coarse  gold  of  fine  qnality.  There  is  still  a  considerable  extent 
of  good  ground;  water  scarce;  was  discovered  in  1805,  and  has  yielded 
about  $1,600,000.  The  vote  last  August  was  49.  Population  about  100 
in  all. 

Lincoln  Gulch  heads  in  the  main  range,  near  Cadol's  Pass ;  runs  south 
into  Big  Blackfoot  River,  and  was  discovered  in  1866.  About  five  miles 
of  upper  portion  worked;  shallow  in  the  upper  part  and  deep  below,  the 
latter  being  worked  almost  exclusively  by  drifting;  water  scarce  and 
Indians  bad ;  will  last  for  years  to  come ;  has  yielded  about  $1,200,000, 
Vote  in  August  last,  224.    Population  about  600. 

Bear  Gulch  heads  in  the  spur  running  down  northwest  between  the 
Big  Blackfoot  and  Hell  Gate  Rivers,  and  runs  south  into  the  latter  near 
the  west  line  of  the  county.  Was  discovered  early  in  the  spring  of  1866 ; 
is  about  twelve  miles  long.  Five  miles  of  upper  part  worked ;  very  deep ; 
generally  worked  by  drifting ;  rich  in  coarse  gold  of  fine  quality ;  will 
last  for  some  years  yet ;  water  scarce.  Deep  Gulch  is  a  branch  of  Bear 
Gulch,  about  four  miles  long,  and  all  worked  to  some  extent.  Deep  dig- 
gings ;  very  rich,  but  water  very  scarce.  Total  yield  of  the  two  about 
$2,000,000.     Vote  last  August,  240.     Population  about  450. 

jElk  Creek  heads  in  the  spur  at  the  head  of  Bear  and  Deep  Gulches, 
and  runs  north  into  the  Big  Blackfoot  River.  It  is  about  10  miles  long; 
the  upper  five  miles  mined ;  water  scarce.  IMany  rich  dry  gulches  are 
in  the  vicinity,  but  water  cannot  be  had.  The  mines  in  this  vicinity  will 
last  some  vears  yet.  Elk  Creek  and  vicinity  have  produced  about 
$500,000.     Vote  in  August  last,  67.     Population  about  100. 

Henderson  Gulch  is  a  tributary  of  Flint  Creek,  about  fifteen  miles  above 
its  mouth.  It  was  discovered  September  16,  1865,  by  Joe  Henderson 
and  party.  In  1866,  about  75  men  worked  in  the  gulch,  and  although 
but  few  claims  were  opened,  about  $30,000  were  realized.  In  1867,  175 
men  were  employed,  and  took  out  $120,000.  In  1868,  125  miners  took 
out  about  $100,000.  In  1809,  about  80  men  worked ;  the  yield  was  about 
$50,000,  water  being  very  scarce.  In  ordinary  seasons  it  is  quite  plenty, 
there  being  several  ditches  of  good  capacity.  Total  yield,  $300,000. 
Vote  in  August  last,  59.  Population  about  100  in  all.  These  mines  will 
last  many  years  yet.     Gold,  fair  quality  and  fine. 

Georgetoicn  is  on  a  small  branch  near  the  head  of  Flint  Creek.  The 
mines  are  of  small  extent  and  nearly  worked  out ;  they  are  supplied  with 
water  by  a  ditch.  These  mines  were  discovered  in  1865,  and  have 
yielded  about  $40,000.  Population  about  25.  Vote  of  Georgetown  and 
Cable  combined,  37.  Population  of  Cable  about  40.  Poor  quality  of 
gold. 

French  Gulch  is  situated  near  the  southern  line  of  the  county,  a  tribu- 
tary of  Big  Hole  River,  and  on  the  east  side  of  the  main  range.  It  is 
about  five  miles  long,  runs  southwest,  and  has  been  and  is  being  worked 
the  whole  length;  shy,llow  diggings.  First  Chance  Gulch  puts  into  it; 
is  about  three  miles  long,  also  shallow,  and  worked  the  whole  length. 
Both  paid  largely.  The  main  gulches  are  about  worked  out,  but  there 
is  a  large  extent  of  side  gulches,  bars,  and  hill  diggings,  that  will  last 
for  years.  Water  is  scarce.  The  vicinity  has  yielded  about  $1,000,000. 
Vote  in  August  last,  117.  Population  about  200.  The  district  was  dis- 
H.  Ex.  Doc.  207 18 
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cot^ered  in  spring  of  1805  by  a  party  of  Freucli  Canadians.  Gold  of  first- 
rate  quality. 

German  Gulch  is  on  the  bead  of  tbe  middle  fork  of  the  Beer  Lodge 
Eiver ;  is  about  six  miles  long,  and  was  discovered  in  the  fall  of  ISOi  by 
a  small  party  who  were  returning  from  Kootenay.  Among  them  were 
Pred.  Brown  and  Ed.  Altield.  The  mines  are  deep,  rocky,  and  hard  to 
work.  They  are  generally  worked  now  by  bed-rock  flumes  and  hydrau- 
lics. The  water  was  scarce  this  year;  in  ordinary  years  plenty  is  sup- 
I)lied  by  several  ditches.  These  mines  will  last  for  many  years  to  come. 
Estimated  yield,  $3,800,000.  Gold  is  of  extra  good  quality.  Vote  in 
August  last,  82.  Population,  as  estimated  by  a  resident,  250.  This 
giilch  runs  north,  and  is  on  the  west  side  of  the  main  range. 

Tlie  following  mines  and  camps  are  located  near  the  head  of  the 
Deer  Lodge  River: 

Butfe  Citii. — This  camp  was  discovered  in  1804  by  G.  O.  Humphreys 
and  William  Allison;  it  consists  of  a  number  of  gulches,  (most  of  them 
dry,)  and  covers  an  area  of  about  two  square  miles,  almost  all  of  which 
will  ])ay  to  work,  and  ])0]'tious  of  it  are  quite  rich.  The  water  used  for 
mining  is  supplied  by  ditches,  as  follows  : 

No.  1.  Owned  by  Humphreys  &  Allison,  and  built  by  them  in  1865-G6, 
from  Silver  Bow  Creek ;  is  about  three  and  a  half  miles  long,  carries 
300  inches,  and  costs  about  $7,000. 

No.  2,  Owned  by  Humphreys  &  Mlison ;  was  built  by  them  in  1866 
and  1867,  from  Silver  Bow  Creek  and  from  a  branch  of  North  Boulder. 
Its  total  length  is  about  fourteen  miles ;  it  carries  about  700  inches, 
and  costs  $21,500. 

No.  3.  Owned  by  John  Noyes  &  Co. ;  was  built  by  them  in  1866-'67,  is 
supplied  by  springs  on  the  side  of  the  mountain  bounding  Silver  Bow 
Valley  on  the  east,  is  about  twelve  miles  long,  carries  250  inches  of  wa- 
ter, and  costs  $9,500. 

Price  of  water  in  1867,  87A  cents  per  inch  for  21  hours. 

Price  of  water  in  1868,  624  cents  per  inch  for  24  hours.  ■* 

Price  of  water  in  1869,  62|  cents  per  inch  for  24  hours. 

Price  (  f  labor  $4  to  $6  per  day  of  10  hours. 

Number  of  miners  employed  in  1867  about  260,  for  four  months. 

Number  of  miners  employed  in  1868  about  140,  for  three  months. 

Number  of  miners  employed  in  1869  about  50,  for  two  months. 

The  amount  of  water  sold  was  about  in  proportion  to  the  number  of 
laborers  employed,  taking  as  a  base  of  calculation  the  amount  received 
by  Humphreys  &  Allison  from  two  ditches  in  1867,  viz  :  $20,800. 

Yanlcee  Doodle  and  Pilgrim  Gulches  are  located  near  the  head  of  Silver 
Bow  Creek,  which  is  the  north  branch  of  the  Deer  Lodge.  They  were 
discovered  in  the  spring  of  1867  by  William  H.  Little ;  are  three  miles 
long,  and  pay  from  $6  to  $10  per  hand  for  about  two  months ;  almost 
entirely  dry  this  season. 

Booker  and  ^Silver  Bote,  discovered  in  1864  by  Frank  Ruff,  Peter  Sla- 
ter, and  Bud  Barker,  are  about  six  miles  in  length  along  Deer  Lodge 
Creek.  They  embrace  a  large  number  of  dry  ravines  and  prairie  dig- 
gings on  the  south  side  of  tlxi  creek,  which  latter  cover  five  or  six 
square  miles,  and  are  supplied  with  a  limited  amount  of  water  from 
Divide  Creek,  through  the  Rocky  Mountain  Ditch  Company's  ditch, 
which  was  constructed  in  1866  and  1867 ;  is  about  fifteen  miles  long 
and  costs  $16,000;  also  through  Barnard  &  Company's  Ditch,  built  by 
L.  A.  Barnard  &  Co.  in  1868-'69,  starting  at  Divide  Creek.  It  is  about 
eighteen  miles  long,  and  costs  $20,000. 

Black  Tail  is  a  small  tributary  of  the  Upper  Deer  Lodge^  about 
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twelve  miles  southeast  of  Butte.    It  was  discovered  by  William  CliiuD, 
in  1867 ;  pays  well,  but  has  very  little  water. 

Basin  Gulch,  situate  south  of  Butte,  is  a  tributary  of  the  Upper  Deer 
Lodge,  is  six  or  seven  miles  long-,  and  was  discovered  in  18G6  by  George 
Popple  and  brother.    It  pays  from  $4  to  $10  per  day  to  the  hand. 

Oro  Fino  Gulch,  discovered  in  18G5  by  Peter  Brown,  is  about  two 
miles  long,  with  an  extensive  area  of  bar  and  dry  gulch  diggings  on 
either  side.  It  is  located  north  of  Rocker,  pays  well,  but  has  very  little 
water. 

The  foregoing  constitute  and  are  embraced  in  the  Silver  Bow  Basin, 
or  Upi^er  Deer  Lodge  Valley. 

Hif/hhmd,  a  tributarj^  of  Jefferson  Eiver,  rising  on  the  north  side  of 
Eed  Mountain,  was  discovered  in  July,  186G,  by  Coleman  and  brother 
and  Crawford.  It  is  about  four  and  a  half  miles  in  length,  only  a  portion 
of  wbich  is  mined.  Parts  of  it  are  ^ery  rich,  and  the  gold  found  there 
is  said  to  be  .970  fine.  It  is  on  the  east  side  of  the  range,  near  the 
southern  corner  of  the  county.  The  best  gold  coins  over  $20  per  ounce. 
The  gold  from  Silver  Bow,  Butte,  and  Eocker  is  the  poorest,  and 
being  largely  mixed  with  silver,  it  is  only  worth  $12  to  $16  per  ounce. 

The  estimated  yield  of  Butte,  Silver  Bow,  Eocker,  Highland,  and 
adjacent  small  gulches  and  placers,  has  been  $4,000,000. 

The  vote  of  Silver  Bow  in  August  last  was  83 ;  of  Butte,  87  ;  Eocker, 
66 ;  Highland,  101 ;  total,  337.  The  population  of  all  combined  is  about 
700  souls. 

Prairie  Gulch,  Uncle  Ben''s  Gulch  and  vicinity,  lie  on  the  west  side  of 
Deer  Lodge  Valley,  into  which  they  run  to  the  east.  They  were  discov- 
ered in  the  spring  of  1808,  by  Frederickson,  Moss  and  "  Uncle"'  Ben  Pricer. 
These  gulches  are  scarcely  developed,  yet,  owing  to  the  great  scarcity  of 
water,  they  will  probably  prove  extensive,  and  will  last  for  several 
years ;  they  have  yielded  about  $50,000.  The  vote  last  August  was  42. 
Population  about  75. 

Cariboo  and  Boomerang  Gulches  and  vicimty  are  tributaries  of  Deer 
Lodge  Eiver,  head  in  the  main  range  and  run  west.  They  were  discov- 
ered in  the  spring  of  1807.  The  mine  portion  is  about  three  miles  in 
length ',  but  it  is  as  yet  unknown  for  what  distance  they  carry  gold. 
Water  is  very  scarce,  and  is  supplied  by  ditches.  The  diggings  have 
paid  well  for  the  work  done.  The  total  yield  is  about  $80,000.  The 
vote  in  August  last  was  21.     Population  about  40. 

Snow  Shoe,  Bead  Wood,  and  a  cluster  of  small  gulches  lying  east  of 
Ophir  and  -Carpenter,  have  been  and  are  still  rich,  but  have  always 
been  worked  to  very  great  disadvantage,  owing  to  a  scarcity  of  water. 
With  proper  facilities  for  working  they  would  undoubtedly  pay  largely. 
Have  yielded  about  $200,000.  Vote  in  August  last,  12.  Population 
about  30. 

Recapitulation. — The  total  gold  vield  of  the  county  has  been  at  least 
$24,270,000 ;  the  total  silver  yield  of  the  county  has  been  at  least  $100,000, 
(the  last  all  from  Phillipsburg.)  The  official  vote  of  the  county  last 
August  was  2,283,  but  it  being  a  dry  year  a  large  number  of  voters"  were 
absent  prospecting,  hunting,  &c.    The  population  is  about  8,500. 

QUARTZ  MILLS  AND  LODES. 

One  thousand  five  hundred  and  thirty-four  quartz  lodes  are  recorded  in 
the  county,  but  a  large  portion  of  these  are  the  veriest  "wildcat,"  and  of 
the  remainder  but  very  few  have  received  any  development  tending  to 
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show  tlieir  permanency  or  value.  Manj^,  however,  would  pay  well,  if 
properly  worked  even  now,  and  a  large  number  will  be  remunerative 
in  a  few  years,  when  the  cost  of  living,  labor,  and  machinery  has  be- 
come less. 

The  James  Stuart  mill  at  Phillipsburg,  built  in  1807  for  silver  ores, 
is  a  stone  buikliug ;  engiue,  50  horse-power ;  boilers,  40-inch  diameter 
and  20  feet  long;  ruus  ten  stamps,  650  pounds  each ;  six  Wheeler  pans, 
4  feet  in  diameter,  and  three  concentrators,  8  feet  in  diameter ;  stamps 
and  pans  are  geared  to  make  from  60  to  75  drops  and  revolutions  per 
minute.  Capacity  from  12  to  15  tons  per  twenty-four  hours,  according 
to  quality  of  ore.  It  has  crushed  about  1,000  tons  of  quartz  in  all,  which 
yielded  about  $100,000.  The  rock  worked  was  principally  croppings 
and  ore  taken  from  near  the  surface.  The  mill  is  now  idle,  awaiting  re- 
pairs of  crank  and  cylinder.  It  cost,  all  told,  about  $75,000,  currency,  and 
is  considered  the  best  mill  in  the  Territor3^  It  is  situated  in  Flint  Creek 
district,  which  first  became  generally  known  in  the  winter  of  1806.  The 
distri(;t  seems  to  be  a  basin  of  stratified  rock  on  the  north  side  of  the 
Gold  Creek  Mountains.  The  principal  explorations  have  been  carried 
on  by  a  St.  Louis  company,  on  what  is  known  as  Comanche  Hill.  From 
(heir  workings,  a  shaft  100  feet  deep,  and  a  tunnel  200  feet  long,  besides 
some  considerable  stopings  and  inclines,  it  appears  that  the  kernel  of 
the  hill  consists  of  stratified  rock,  chiefly  limestone,  partly  metamor- 
phic  in  character,  and  all  probably  highly  raagnesian.  These  strata, 
each  from  2  to  10  feet  thick,  strike  east  and  west  and  dip  north  into  the 
hill  at  an  angle  of  about  30<^.  In  the  planes  separating  them  the  ore  is 
found.  It  consists  principally  of  black  sulphurets  of  silver  and  ruby 
silver  ores  with  quartz  and  calcspar  as  gangue.  The  ore  is  not  regu- 
larly distributed  throughout  the  entire  plane  separating  two  given 
(Strata,  but  occurs  in  nodules,  varying  from  1  to  5  feet  in  thickness,  and 
in  masses  of  from  1  to  500  tons.  The  seam — if  it  can  be  so  proj)erly 
called — then  narrows  down  to  a  mere  line  of  reparation  between  the  two 
layers  of  limestone.  The  extraordinary  anticipations  in  reference  to  Co- 
manche Hill  have  not  been  realized.  A  large  mass  of  croppings,  esti- 
mated at  several  thousand  tons,  covered  the  brow  of  the  hill.  This  mass 
was  spangled  with  black  sulphurets,  and  was  supposed  to  be  good  pay 
ore.  Upon  being  taken  down  it  was  found  they  consisted  of  limestone, 
merely  superficially  covered  with  ore,  and  a  small  portion  of  which  only 
paid  for  reduction.  Evidently,  in  this  case,  the  usual  order  was  reversed, 
and  the  slight  incrustation  of  ore  rendered  the  limestone  less  destruc- 
tible than  the  surrounding  country  rock.  The  question  of  permanency 
and  returns  will  depend  upon  the  size  and  frequency  of  recurrence  of 
these  ore  bonanzas.  The  question  cannot  be  said  to  be  definitely  set- 
tled as  yet. 

A  large  amount  of  work  has  been  done  to  the  east  of  Comanche  HiU, 
on  the  Comanche  extension,  and  the  Eomley  and  Bugher  Lode,  arising 
from  a  lawsuit,  relative  to  identity,  which  was  decided  in  favor  of  the 
former.  At  what  was  called  the  discovery  of  the  Romley  and  Bugher, 
a  body  of  silver  ore,  some  twenty  to  thirty  feet  in  width,  has  been 
uncovered.  That  portion  of  the  ore,  with  heavy  spar  as  gangue,  is  highly 
argentiferous ;  the  pure  quartzose  portion,  forming  the  principal  part,  on 
the  contrary,  was  not  sufficiently  rich  in  silver  to  submit  to  the  onerous 
Ci  arges  of  custom  reduction.  On  the  Comanche  extension  a  large  body 
of  silver  ore  has  been  lately  discovered,  with  threads  of  native  silver 
visible  in  considerable  quantities.  The  Poor  Man's  Joy  was  one  of  the 
lodes  that  first  attracted  attention  in  the  district.    An  open  cut  has  been 
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made  about  two  hundred  feet  long,  nucoveriug  the  vein  and  showing 
from  three  to  six  feet  of  quartz.  The  vein  seems  to  dip  at  a  A^ery  small 
angle.  'Some  of  the  ore,  undoubtedly  selected,  was  shipped  to  smelting 
works  in  New  Jersey,  and  Berlin,  Prussia,  and  yielded  from  $300  to 
$1,100  per  ton. 

Too  little  work  has  been  done  to  venture  an  opinion  as  to  the  character 
of  the  vein.  The  ore  contains  a  considerable  percentage  of  lead,  and 
is  not  practicable  for  milling.  The  proprietors  propose  to  put  up  an  air 
concentrator  this  winter,  to  concentrate  the  ore  as  much  as  possible,  and 
then  to  ship  it  to  eastern  or  European  smelting  works. 

A  large  number  of  other  lodes  have  been  discovered,  but  very  few  of 
them  were  worked  to  any  considerable  extent.  They  seem  to  be  mostly 
what  in  England  are  technically  termed  "flat  veins"— bodies  of  ore 
interlying  stratified  rock,  and  appear  to  be  formations  analogous  to  those 
of  White  Pine — with  this  difference  that  the  strata  and  ore  dip  at  a 
considerable  angle,  and  are  more  confined  to  their  respective  seams. 

Mill  Creek,  a  deep  but  narrow  gulch,  divides  the  district  into  two 
parts.  All  the  lodes  in  the  western  portion  contain  a  large  percentage 
of  lead,  and  some  of  the  ore  consists  of  pure  argentiferous  galena.  No 
attempt  at  their  reduction  has  been  made.  aVlthough  the  aflairs  of  Flint 
Creek  during  the  past  year  have  been  under  a  cloud,  there  is  every 
prospect  that  ere  long  this  district  will  form  a  in^osperous  mining  com- 
munity. The  mill  has  lately  changed  hands,  and  those  interested  in  the 
district  confidently  expect  the  most  brilliant  results.  ' 

The  Rervey  mill  is  located  near  Georgetown.  It  is  a  steam  mill  of 
ten  stamps,  driven  by  a  25  horse-power  engine;  the  whole  in  a  log 
building ;  cost  $15,000  to  $20,000,  currency.  Has  crushed  a  consider- 
able amount  of  quartz  from  the  Minnesota  lode,  and  some  others,  but 
could  not  make  it  pay,  although  the  ore  assayed  well  enough  to  pay  a 
handsome  margin  if  it  could  be  saved.  There  are  many  lodes  in  this 
district ;  some  of  them  are  large  and  well  defined,  and  will  pay  when 
labor,  &c.,  become  cheaper. 

The  Ewing  mill  is  also  located  near  Georgetown.  It  is  an  8-stamp 
mill,  propelled  by  a  40  horse-power  steam-engine;  wooden  buildings; 
has  crushed  ore  from  several  lodes ;  did  not  pay ;  idle  now. 

The  Hanauer  mill,  located  near  Cable  City,  is  the  second  best  in  the 
county.  It  was  built  by  A.  Hanauer  in  18G8,  and  contains  four  batteries 
of  five  stamps,  (weight  490  pounds  each ; )  drop  9  inches ;  speed  75  drops 
per  minute ;  power,  30  horse-power  steam-engine ;  capacity  35  tons  per 
twenty-foiu"  hours ;  original  cost  of  machinery  $20,000 ;  cost  of  erection — 
mill  house,  35  by  55  feet,  engine  house,  18  by  oo  feet — $20,000  more.  The 
machinery  was  built  by  Gates,  of  Chicago.  The  mill  has  been  running 
only  twenty-five  days  in  all,  and  crushed  during  that  time  C25  tons  of 
quartz,  which  yielded  from  $5  to  $20  per  ton.  The  cost  of  crushing  a 
ton  has  been  about  $4.    At  present  the  mill  is  idle  for  want  of  ores. 

Hendrie's  mill. — Ray  &  Hendrie  have  erected  a  10-stamp  mill  at  Butte 
during  the  past  year.  The  stamps  weigh  500  pounds,  and  are  geared 
to  drop  05  times  per  minute.  The  mill  has  done  little  or  no  work,  and  ls 
idle  at  present ;  reason  unknown. 

iSome  very  valuable  copper  mines  have  been  discovered  in  this  district, 
and  pretty  thoroughly  prosjDected.  Among  the  most  prominent  are  the 
Original,  Parrott,  Gray  Eagle,  Mountain  Chief,  &c.  The  first  two  are 
generally  considered  extensions  of  the  same  vein.  A  shaft  has  been 
sunk  75  feet  deep  on  the  Original,  developing  a  3-foot  vein.  The  ore  is 
principally  green  carbonate  and  red  oxide. 
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The  Parrott  has  been  explored  to  a  depth  of  125  feet,  and  a  good  vein 
developed.  In  the  upper  zone  the  copper  is  in  the  oxydized  form,  while 
in  depth  peacock  ore,  reniarl^ably  free  of  gangne,  predominates. 

A  smelting  furnace,  consisting  of  a  stack:  furnace,  with  fan-blowers, 
&c.,  was  erected  to  work  the  copper  from  these  lodes.  Five  tons  of  black 
copper  were  run  out  and  shipped  east  for  retining.  The  proprietors  state 
that,  at  present  prices  of  fuel,  labor,  &c.,  they  can  produce  black  copper 
for  $40  per  ton. 

The  Nowlan  mill,  located  at  Cable  City,  was  erected  in  the  winter  of 
1857.  It  has  tweuty  stamps  of  472  pounds  each,  distributed  in  4  batteries, 
and  2  arrastras.  The  motive  power  is  a  40  horse-power  engine,  geared  to 
raise  the  stamps  80  times  per  minute  7  inches  high.  The  cost  of  erec- 
tion was  148,000  in  all.  The  mill  reduces  42  to  54  tons  of  ore  in  24 
hours,  and  consumes  3  cords  of  wood.  Cost  of  reduction  is  reported  at 
$5,  currency.  The  entire  amount  of  ore  reduced  is  9,200  tons,  all  from 
the  Atlantic  Cable  lode,  which  yielded  $172,000  in  gold  coin.  The  miU 
was  erected  under  a  contract  with  the  proprietors  of  the  Atlantic 
Cable  Lode  to  work  10,000  tons  of  ore  from  that  lode,  at  $11  per  ton  in 
gold. 

Atlantic  Cable  lode. — This  magnificent  mine  was  discovered  in  June, 
18G2.  From  the  workings  up  to  date  it  seems  to  be  a  chimney  of  aurif- 
erous quartz  in  a  dyke  of  limestone.  The  ore  is  of  a  more  or  less  deep 
red  color,  on  account  of  a  heavy  percentage  of  iron,  and  very  friable. 
The  body  of  ore  strikes  nearly  north  and  south,  and  the  ore  chimney 
dips  under  the  limestone  at  an  angle  of  18  degrees.  A  perpendicular 
shaft  was  sunk  140  feet  deep  and  a  stope  level  run  246  feet  in  length. 
Nearly  10,000  tons  were  raised  in  a  little  over  one  year,  yielding  $172,000 
in  gold.  The  system  of  mining  pursued  is  perhaps  without  parallel  for 
its  wasteful  costliness  and  reckless  disregard  for  danger.  As  the  body 
of  ore  gradually  dipped  away,  it  was  followed  in  its  track  instead  of 
being  attacked  by  means  of  shafts  and  levels.  This  necessitated  fre- 
quent rehandling,  and  made  it  extremely  difficult  to  secure  the  work- 
ings against  caving.  Some  of  the  ore  was  rehandled  14  times.  Add  to 
this  the  extravagant  cost  of  milling,  $11  per  ton,  great  expenses  incurred 
to  keep  down  the  water,  and  the  consequence  was  easily  to  be  foreseen. 
Finally  the  mine  caved,  the  proprietors  failed,  and  the  mill  stopped.  In 
the  hands  of  persons  supplied  with  sufficient  capital  to  work  it  upon 
moderate  principles  of  economy,  the  Atlantic  Cable  will  undoubtedly 
resume  its  former  productiveness  with  more  favorable  results  to  its  pro- 
prietors. 

Miners  and  Meclianic''s  Tunnel. — In  the  vicinity  of  the  Atlantic  Cable 
lode  an  extensive  tunnel  is  being  cut  by  a  hard-working  joint  stock 
company,  who  deserve  success.  This  company  was  organized  over  two 
years  ago,  and  the  shareholders,  all  poor  men,  j)roceeded  immediately 
with  their  work.  Two  shifts  per  day  have  been  engaged  most  of  the 
time  ever  since  in  driving  ahead  the  tunnel,  while  the  balance  of  the 
company  would  engage  in  other  work  to  supply  funds.  Eight  hundred 
and  forty  feet  in  length  have  thus  been  excavated.  By  far  the  greatest 
part  was  through  earth  and  loose  rock,  but  the  last  150  feet  had  to  be 
blasted  through  solid  granite,  which  seems  to  constitute  the  center  of 
the  hill.  A  thousand  feet  ahead  of  them  they  expect  to  tap  the  Atlantic 
Cable  lode.  Several  mineral-bearing  quartz  seams  have  been  passed 
in  the  tunnel ;  none  of  them,  however,  have  been  rich  enough  to  pay  for 
working. 

Deer  Lodge  County  ditches. — The  following  is  a  list  compiled  from  the 
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assessor's,  Mr.  J.  R.  Elwell's,  returns,  and  comprises  all  those  ditches 
which  sell  water : 


Locality. 


Pioneer. 


Blackfoot. 


FilenchGulcli- 


Mill  Creek 

German  Gulcli. 


Highland  Gulch. 

BlacktaU 

Butte 


Rocker 

Silver  Bow. 


Lincoln  Gulcli 

Wa-shington  Gulcla. 


Henderson  . . 
Georgetown  . 
Garaboo 


Jefferson 

McClellan 

Standifer  Gulch. 

Elk  Creek 

Prairie  Gulch 

Uncle  Ben's 


Totals . 


Name  of  ditch. 


Iloek  Creek 

Tom  Stuart 

Pioneer 

Keystone 

Prouso 

Pike's  Peak  No.  1 

Pike's  Peak  No.  2 

Caruther's 

Enterprise 

Last  Knob 

Dutchman's 

Tiger  

Ohio 

Snowshoe 

Pryor 

Johnson 

California 

Bear  Creek 

American 

Moose  Creek 

Mill  Creek 

Minnesota , 

Beef  Straight 

German  Gulch 

Highland , 

Blacktail 

Humphrey  &  Allison. . 

Noyes 

Silver  Bow  &  Rocker. 

Divide  Creek  No.  1 

Divide  Creek  No.  2 

China  Ditches — 2 

Ore  Fino 

Eight  Mile 

Stonewall 

Washington 

Dalton 

Henderson 

Georgetown 

Oro  JFino 

Caraboo 

California 

McClellan 

Standifer 

Miners' 

Prairie  Bar 

Uncle  Ben's 


Name  of  owners. 


Kohrs  &  Co 

Pioneer  Co 

Pemberton  &  Co 

Colonel  Thornton 

Rock  Creek  Co 

Kohrs  &  Co 

Kohrs  &  Co 

George  Caruthers 

Pemberton  &,  Co 

Pemberton  &  Co 

Meagher  &  Co 

Pemberton  &  Bratton 

Pounds  &  Green 

Kelly  &Co 

Pryor  &  Johnson 

Johnson  &  Co 

Thornton  &  Preston. . 

Domingo  &  Co 

Weir  &  Co 

Lebeau  &.  Co 

P.  Golden  &  Co 

Harris  &Co 


Stone  &Co. 


Shoup 

Humphrey  &  Allison. 

John  Noyes 

Vanderburg  &  Co 

L.  A.  Barnard  &  Co. . 
L.  A.  Barnard  &  Co . . 

Chinese 

Morley  &  Co 

Bob  Linder  &  Co 


Kelly  &  Co.... 
P.  Dalton  &,Co. 


Jameson  &,  Co. 

J.  All  port 

J.  Allport 

Jackson  &  Co.. 


Wilson  &Co 

Frederickson  &  Co. . . 


Capacity  Miles  in    Valno 
in  inches,  length,      ^aiuo. 


1,500 
100 
700 
700 
450 
4110 
300 
300 
250 
200 
300 
600 
800 
500 
200 
200 
600 
300 
200 
150 
700 
500 
300 
300 
500 
500 
800 
500 

■.,000 
400 
300 
400 
500 
500 
500 
500 
300 
500 
300 
500 
200 

C200 

^250 
200 
300 
200 
200 
250 


20,350 
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$60,  OOO 

1,000 

10, 000 

10,000 

13,000 

7,000 

3,000 

5,000 

5,000 

2,500 

5,000 

10,000 

30,000 

4,000 

1,500 

3,000 

20,  000 

6,  OuO 

2,500 

2,000 

3,500 

40, 000 

2,000 

8,000 

10,000 

6,000 

40,  000 

4,000 

10, 000 

40,  000 

5,000 

7,000 

10,000 

12,000 

12,  000 

40,  000 

3,003 

5,000 

3,000 

10,  000 

2,500 

5,000 

3,000 

2,500 

6,000 

2,000 

3,000 

3,000 


498,  000 


In  addition  to  the  above,  many  ditches  were  built  by  miners  for  private 
use,  costing  in  the  aggregate  probably  $100,000  more. 
The  appended  table  of  valuation  is  taken  from  the  New  Northwest : 

Comparative  table  of  valuations  and  taxes,  Deer  Lodge  County. 


Number. 

Valuation. 

1866. 

1867. 

1868. 

1809. 

1866. 

1867. 

1868. 

1869. 

Acres  cultivated 

1,760 

17, 240 

30,  425 
5,543 

26,  400 

'"i,'236 
752 
4,  942 
545 
392 
264 
426 

$20, 150 
122,  610 

$43,  560 
165,  542 

$38,  845 
244,  081 

$66,  975 

Head  live-stock 

Horses 

61  265 

11,780 

Cattle 



177,  650 

Hogs 

4,930 

Sheep 

1,235 

Wagons,  carriages 

386 

22,  710 
172,  150 
219, 183 
208,  453 

16,  965 

Town  lots 

113,315 

Capital,  merchandising 

209,  275 

Moneys  and  credits 

167,  865 

Capital  in  stock  companies 

197,200 

Totiil  value  of  property 

455,  891 

1,823 

3 

4,232 

619,  276 
2,477 
2,  000 
6,990 

1,  028,  631 
4,619 
3,788 
9,630 

1, 100, 000 

Property  tax  assessed 

14,  670 

Property  tax  collected 

Total  taxes  collected 

'*7,50fl 

To  date. 
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CHAPTER  XLIII. 

LEWIS  AND  CLARKE  COUNTY. 

Lewis  and  Clarke  (formerly  Edgerton)  County  occupies  the  geogra- 
phical center  of  the  settled  portion  of  the  Territory.  Its  boundaries  are 
defined  by  the  Sun  River  in  the  north,  the  Missouri  River  (flowing  here 
from  south  to  north)  in  the  east,  the  divide  of  the  main  range  of  the 
Rocky  Mountains  in  the  west,  and  in  the  south  by  a  spur  of  the  same 
shooting  out  towards  the  northwest.  These  lines  inclose  a  belt  about 
thirty-five  miles  wide  and  one  hundred  miles  long,  parallel  with  the 
Missouri  River. 

The  northwestern  part  of  the  county  is  a  continuation  of  the  Grand  Cou- 
teau  de  Missouri,  a  high  level  plateau,  sandy  and  arid  in  nature,  and  offer- 
ing little  inducement  for  settlement,  except  in  the  valleys  of  the  streams 
by  which  it  is  intersected.  The  northwestern  section,  formed  by  the 
head- waters  of  Dearborn  and  Sun  Rivers,  is  reported  to  be  extremely 
rugged  and  inaccessible. 

The  southern  half  of  the  county  is  a  basin  between  the  main  and  belt 
range,  divided  up  into  a  number  of  beautiful  valleys  by  low  intersecting 
foot-hills.  Prominent  among  this  system  are  Prickly  Pear,  Ten  Mile, 
Seven  Mile,  Missouri,  and  Dearborn  Valleys,  all  of  which  are  excellently 
adapted  for  agriculture  and  stock-raising.  The  necessary  water  for  irri- 
gation is  taken  from  the  streams,  and  a  large  number  of  acres  annually 
yield  a  bountiful  harvest  of  all  the  hardier  cereals. 

Surrounding  and  in  close  proximity  to  these  agricultural  lands  are 
found  the  principal  gold  deposits  in  lodes  and  placers. 

Here,  as  elsewhere,  the  Rocky  Mountains  scarcely  merit  their  distinc- 
tive adjective — rocky.  They  are  remarkable  for  the  gentleness  of  their 
acclivity  and  the  absence  of  rugged,  projecting  peaks.  Not  only  on  the 
sloping  sides,  but  even  at  the  very  summit,  with  rare  exceptions,  their 
granitic  kernel  is  covered  by  a  mantle  of  soil  supporting  a  luxuriant 
vegetation  of  bunch-grass  or  interminable  forests  of  pine,  fir,  and  spruce. 
Indeed,  few  important  chains  are  less  rocky  and  barren  of  soil. 

GEOLOGICAL   STRUCTURE. 

The  geological  structure  of  the  county  seems  to  be  comparatively 
simple ;  at  the  same  time  the  necessary  data  for  fixing  the  exact  bound- 
aries of  the  various  formations  are  not  yet  sufficiently  numerous  and 
complete. 

The  backbone  of  the  main  range  and  projecting  spurs  consists  of 
primitive  rocks,  among  which,  coarse-grained  granite  predominates, 
with  syenite,  gneiss,  and  occasional  dikes  of  trap  and  peaks  of  porphyry 
as  accessories.  A  trap  dike  parallel  with  the  most  important  belt  of 
gold-bearing  lodes  is  particularly  interesting,  on  account  of  the  inti- 
mate relations  it  seems  to  bear  to  these  lodes. 

The  lower  foot-hills  and  valleys  are  made  up  of  limestone,  both  mag- 
nesian  and  argillaceous,  slate  and  sometimes  sandstones.  Where  they 
approach  the  granite  they  are  frequently  metamorphosed  and  considera- 
bly disturbed.  No  fossils  have  been  found  in  these  sedimentary  strata, 
and  no  definite  opinion  as  to  their  place  in  the  geological  series  can  be 
formed.  Since  the  discovery,  at  several  points,  of  lignite  similar  to  the 
lignite  of  the  i^lains,  it  is  j^erhaps  not  unreasonable  to  conclude  that  the 
strata  of  the  valleys  at  least  are  equivalent  formations  to  those  under- 
lying the  plains  of  Colorado  and  Wyoming,  and  hence  of  comparatively 
recent  origin.     The  explorations  necessary  in  placer  mining  have  thor- 
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ouglily  developed  the  drift  and  alluvial  formations.  Along  the  flanks 
of  the  main  range  and  its  spurs,  deep  gulches  and  ravines  have  been  cut 
out  by  erosive  action  continued  through  countless  ages,  carrying  off  the 
lighter  and  more  destructible  substances,  and  depositing  in  their  place  in 
a  more  concentrated  form  the  precious  material  of  the  quartz  lodes  above. 
This  action  is  frequently  very  evident,  the  gulches  being  rich  to  the 
point  crossed  by  the  lodes,  and  barren  above.  The  characteristics  of  the 
gravel  and  alluvium,  their  relative  depth,  width,  aud  extent,  are  of 
course  as  varied  as  the  amount  of  gold  which  they  contain  and  which 
makes  them  so  valuable.  Fossil  teeth,  tusks,  ribs,  &c.,  are  frequently 
found  in  the  auriferous  gravel.  Last  Chauce  has  been  particularly  pro- 
lific in  well-preserved  specimens.  One  of  the  finest  specimens  lately 
obtained  is  a  tooth  of  the  Elephas  primogenius^  measuring  sixteen  inches 
and  weighing  twelve  pounds,  with  a  part  of  the  jawbone  attached.  But 
little  is  done  towards  preserving  these  interesting  relics  of  the  past. 

POPULATION  AND  INDUSTRIAL  PROGRESS. 

Although  the  smallest,  Lewis  and  Clarke  is  one  of  the  most  populous, 
wealthy,  and  flourishing  counties  in  the  Territory.  At  the  last  election 
2,585  votes  were  cast,  from  which  the  population  may  be  inferred  to  be 
probably  about  10,000  souls. 

Helena,  the  principal  town  and  county  seat,  is  situated  very  near  the 
southern  border  in  Last  Chance  Gulch.  She  owes  her  rapid  rise  to  rich 
placer  and  lode  deposits  in  her  immediate  neighborhood,  and  her  steady 
progress,  rather  unexampled  in  the  history  of  mining  camps,  to  her  pecu- 
liarly favorable  and  central  location.  The  first  cabin  was  erected  in  the 
winter  of  1864.  On  the  29th  of  April,  18G9,  one-third  of  the  town  was  de- 
stroyed by  fire,  but  a  few  months  sufficed  to  replace  the  former  frame  tene- 
ments by  substantial  stone  and  brick  edifices.  In  the  selection  of  the 
site  the  same  error  so  usual  to  mining  towns  has  been  committed. 
Although  much  better  locations  abound,  the  business  part  of  the  town 
has  gradually  been  built  up  in  the  gulch  itself,  thus  interfering  with  the 
exhaustion  of  the  jjlacers,  aud  giving  rise  to  much  vexatious  litigation 
between  miners  and  lot  owners.  Among  the  industrial  establishments 
more  particularly  referring  to  the  mining  interest,  is  the  foundery  and 
machine  shop  of  Mr.  Hendrie,  erected  in  1807.  This  establishment  con- 
tains one  cupola  furnace,  two  forges,  trip-hammer,  three  lathes,  mold- 
ing room,  &c.,  and  all  other  appointments  necessary  for  the  repair  of 
quartz  mills,  and  is  of  the  utmost  importance  in  a  country  so  far  distant 
from  the  industrial  centers  of  the  East  and  West. 

The  county  contains  one  flouring  mill  with  three  run  of  stones,  aud 
ten  saw-mills  with  a  capacity  of  cutting  daily  120,000  feet  of  lumber. 
Seven  of  the  saw-mills  are  propelled  by  steam. 

The  gratifying  industrial  progress  of  the  county  will  appear  from  the 
following  table  obtained  from  official  sources  : 

Table  showing  the  immher  of  acres  cultivated,  value  of  improvements,  total  valuation  of  property, 
L^-c,  ill  Lewis  and  Clarke  Count)/. 


Tear. 

II 
=  1 

>  ft 

Value        of 
live  stock. 

o 

.2i 

Moneys  and 
credits. 

--1    ^ 

1866 .... 

11,412 

18,507 
^2,  052 
20,  678 

$38,  333 

$1,  320,  386 

1867  .... 

$224, 674 
228,  980: 

1,  856,  .554 

1868.... 
18C9  .... 

237,185 

6,397 

$596,  287 
796, 146 

$81,  665 

$1,  042,  892 

$249, 239 

2,  633,  972 
2,  943,  900 
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PLACER  MINES. 

The  kuowu  aud  productive  placers  of  Lewis  and  Clarke  are  chiefly 
coufiued  to  the  southern  half  of  the  county.  They  occupy  an  area  of 
about  twenty-live  miles  square.  Within  this  limit  nearly  all  the  gulches 
and  foot-hills  are  known  to  be  auriferous.  Some  of  the  gulches  have 
been  merely  prospected  for  want  of  facilities  to  work  them,  others  have 
been  exhausted,  but  the  majority  promise  to  continue  their  past  pro- 
ductiveness for  many  years  to  come. 

Last  GJmnce  Inlet. — This  gulch,  containing  the  most  important  and 
productive  placer  in  the  county,  was  discovered  in  July  18G4,  and  has 
yielded  steadily  since  that  time. 

Its  two  forks,  Oro  Fino  and  Grizzly  Gulches,  head  in  a  spur  of  the  main 
range,  pursuing  thence  a  parallel  and  northerly  course  for  four  miles ; 
they  unite  about  half  a  mile  above  the  town  of  Helena  and  form  Last 
Chance  proper.  A  short  distance  beyond  the  junction,  the  inclosing 
foot-hills  come  to  an  abrupt  termination  and  the  bed  of  Last  Chance 
assumes  a,  width  of  from  400  to  800  feet  for  a  distance  of  three  miles, 
until  it  loses  its  identity  in  the  basin  of  Ten  Mile  and  Prickly  Pear. 

The  forks  Oro  Pino  and  Grizzly  are  narrow,  deep  ravines,  with  the 
bed  rock  from  10  to  40  feet  deep.  Too  much  water  in  the  drifts  and  too 
little  for  washing  have  much  retarded  the  working  of  the  claims  aud  a 
good  deal  of  ground  remains  to  be  worked,  especially  in  Oro  Pino  Gulch. 
The  upper  part  of  Last  Chance  bears  the  same  characteristics.  Exten- 
sive drains  are  necessary  to  free  the  claims  from  the  natural  gulch 
water. 

In  the  central  and  lower  part  of  the  main  gulch  the  layer  of  alluvium 
is  very  shallow,  aud  the  claims,  with  the  exception  of  the  deep  diggings, 
are  easily  and  quickly  Avorked  out.  The  extreme  lower  end,  where  the 
gulch  debouches  into  the  valley,  has  all  the  characteristics  of  bar  dig- 
gings. It  is  now  almost  entirely  worked  by  Chinese  who  have  acquired 
title  by  purchase  from  former  owners  or  by  taking  up  abandoned  ground. 
They  produce  a  considerable  amount  of  gold,  but  the  individual  results 
are  not  known. 

iSystem  of  mining. — The  nature  of  the  ground  does  not  permit  the 
application  of  hydraulics,  without  the  preparatory  construction  of  a  bed- 
rock flume.  In  the  shallow  claims  the  pay  dirt  is  shoveled  directly  into 
the  sluice  boxes,  and  where  stripping  is  not  feasible  it  is  hoisted  by  wind- 
lasses. It  is  estimated  that  the  tailings  contain  at  least  $1,500,000 
which  could  be  saved  by  proper  appliances.  To  obtain  these  and  to 
facilitate  the  working  of  the  balance  of  the  ground,  a  bed-rock  flume 
through  Last  Chance  Gulch  has  been  projected,  but  the  death  of  the 
projector.  Colonel  Truett,  has  delayed  the  immediate  execution  of  his 
plans.  A  careful  examination  and  survey  have  demonstrated  its  entire 
feasibility.  In  the  lower  claims,  where  the  gold  consists  of  minute 
scales,  quicksilver  is  used  in  the  sluice  boxes.  The  gold  obtained  varies 
ti-om  .904  to  .915  in  fineness. 

Production. — The  lowest  estimate  of  the  production  of  Last  Chance 
Gulch,  up  to  1869,  places  it  at  $0,500,000.  The  yield  of  the  main  gulch 
and  forks  for  the  present  season  will  be  about  $700,000.  The  gulch  itselt 
affords  a  small  amount  of  water,  but  it  is  owing  principally  to  an  excel- 
lent system  of  ditches,  utilizing  the  water  of  Ten  Mile  Creek,  that  this 
indispensable  article  was  less  scarce  here  than  in  the  majority  of  the 
mining  camps  throughout  the  Territory. 

Ancient  Channel. — The  claims  of  Taylor,  Thompson  &  Co.,  Holloway 
&  Lutke,  and  Getchell,  800  feet  in  length  in  Last  Chance  Gulch,  about 
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half  a  mile  below  the  town  of  Helena,  form  a  deposit  which  merits 
a  separate  description  on  account  of  its  peculiar  geological  features  and 
its  wonderful  yield  of  gold,  past,  present  and  prospective. 

At  this  point  the  giTlch  was  originally  worked  to  a  dej^th  of  from  sis 
to  ten  feet,  to  what  was  sup])osed  to  be  the  true  bed  rock,  consisting  of 
a  layer  of  arenaceous  cement  from  three  to  five  feet  thick.  In  setting  a 
string  of  sluice  boxes  the  stratum  was  perforated  and  another  body  of 
auriferous  gravel  exposed.  This  second  deposit  is  from  35  to  45  feet 
thick.  The  enormous  quantity  of  gravel  it  contains,  the  facilities  which 
it  ofters  for  economical  working  by  the  introduction  of  nmchiuery,  and 
the  remarkable  uniformity  with  which  the  gold  is  distributed  through 
the  gravel,  have  rendered  it  exceedingly  remunerative  to  the  owners  and 
noted  for  its  gross  yield  of  gold.  For  the  present  season  the  yield  will 
be  about  $200,000. 

In  order  to  illustrate  the  manner  of  working  these  claims,  I  will  select 
that  of  Taylor,  Thompson  &  Co.  To  obtain  a  dump,  a  wooden  tower 
is  erected  in  some  part  of  the  claim  partially  or  entirely  worked 
out.  This  tower  rises  above  the  natural  surface  of  the  ground  and 
some  CO  feet  above  the  true  bed  rock.  From  the  top  of  the  same,  a 
number  of  inclined  planes  radiate  towards  the  lower  face  of  the  gravel 
bank.  On  these  tramways  the  gravel  is  carried  in  cars  to  the  top  of 
the  tower,  there  dumped  into  the  sluice  boxes  and  washed  over  the  riffles. 
The  motive  power  is  supplied  by  a  steam-engine  stationed  in  the  lower 
part  of  the  tower.  On  one  of  the  claims  the  hoisting  is  performed  by 
an  ingenious  combination  of  whims  and  cranes. 

Only  the  portion  of  the  gravel  beneath  the  false  bed  rock  is  worked 
in  this  manner.  The  stratum  of  sand  and  cement  of  which  the  false 
bed  rock  consists  and  the  gravel  and  soil  above  it  are  first  stripped  and 
wheeled  off.  The  second  layer  of  gravel  which  remains  is  taken  down 
at  right  angles  with  the  main  gidch.  To  facilitate  the  excavation  per- 
pendicular slits  are  cut  40  feet  apart.  No  powder  is  used,  as  the  gravel 
is  easily  attacked  by  pick  and  shovel. 

Numerous  opinions  in  reference  to  the  character  and  origin  of  this  val- 
uable deposit  have  been  advanced,  but  none  of  them  are  sufficiently  sat- 
isfactory to  be  conclusive.  According  to  the  first  and  most  generally 
received  opinion,  the  bed  rock  of  Last  Chance  Gulch  suffers  an  abrupt 
depression,  forming  a  large  basin  or  pot-hole.  Under  such  an  assump- 
tion it  is  difficult  to  explain  the  formation  of  a  placer  deposit  of  such 
magnitude  and  such  uniformity  by  the  experience  of  placers  elsewhere. 
This  improbability  led  a  nimiber  of  practical  miners,  thoroughly  ac- 
quainted with  the  ancient  channels  of  California,  to  the  conclusion  that 
the  gravel  below  the  first  bed  rock  has  nothing  to  do  with  Last  Chance 
Gulch,  but  is  part  and  parcel  of  an  ancient  channel  crossing  the  same  at 
right  angles.  They  have  sunk  a  large  number  of  shafts  on  the  low 
plateau  to  the  west  of  the  gulch  and  eliminated  a  belt  about  800  feet 
wide,  the  locality  of  the  ancient  channel.  Every  shaft  sunk  within  its 
limits  at  a  depth  of  from  50  to  70  feet  encounters  a  large  volume  of 
water  too  great  to  be  overcome  by  any  pumping  machinery  at  their  dis- 
posal. Several  attempts  to  reach  the  bed  rock  by  sinking'  deeper  prov- 
ing abortive,  the  parties  engaged  in  this  enterprise  are  now  running  an 
extensive  drain  tunnel  from  a  ])oiiit  about  two  miles  distant  from  the 
deep  claims  on  Last  Chance.  They  have  already  completed  2,000  feet 
and  propose  to  continue  this  drain  tunnel  at  a  low  grade  until  they  strike 
pay  gravel. 

The  gravel  in  the  bed  of  this  old  river  is  different  from  any  other  in 
the  neighborhood,  being  deep  red,  while  that  of  Last  Chance  has  a  gray- 


284     MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

ish  color.  The  ancient  channel  seems  to  run  about  parallel  with  the 
Missouri  River.  To  the  east  it  has  been  traced  about  1,500  feet  from 
Last  Chance  Gulch.  It  is  needless  to  point  out  the  importance  of  this 
enterprise,  the  almost  incalculable  amount  of  gold  which  a  succession 
to  the  west  and  east  of  such  claims  as  are  at  present  being  worked  in 
Last  Chance  would  necessarily  yield. 

Dry^  Bowery^  and  Michigan  Gulches. — These  gulclies  descend  from  the 
same  range  and  imrsue  a  parallel  course  with  Last  Chance.  Dry  Gulch 
particularly  has  yielded  considerable  amounts  of  gold  in  former  times. 
During  the  present  season  but  little  work  has  been  done  in  any  of  them. 
In  the  upper  part  of  Dry  Gulch  there  seems  to  be  a  deposit  similar  to 
the  deep  claims  of  Last  Chance.  For  about  2,000  feet  no  bed  rock  has 
been  reached,  although  shafts  have  been  sunk  to  a  considerable  depth. 
Increased  steepness  of  the  side-hills  has  prevented  active  work  in  a 
great  measure. 

Tucker,  a  tributary  of  Dry  Gulch,  connects  the  latter  with  Tucker 
Basin.  The  latter  is  about  2,000  feet  scpiare,  and,  although  the  supply 
of  water  in  the  most  favorable  season  is  very  small,  has  yielded  largely. 
It  is  crossed  by  the  belt  of  gold-bearing  lodes  which  undoubtedly  have 
been  the  source  whence  all  the  gulches  in  this  vicinage  have  derived 
their  material.  The  surface  of  the  low  hill  separating  the  lower  end  ol 
Last  Chance  and  Dry  Gulch  has  been  found  auriferous,  and  is  ground 
on  which  sluicing  is  carried  on,  mining  operations  being  only  limited  by 
the  encroachments  of  the  town  ;  a  gravel  channel,  crossing  obliquely  from 
Dry  Gulch  to  Last  Chance,  tends  to  show  that  at  some  former  time  the 
two  gulches  united  before  entering  Ten  Mile  Basin. 

Nelson  Gulch. — The  course  of  this  gulch,  starting  near  the  head  of 
Grizzly  Gulch,  is  westward  ;  it  empties  into  Ten  Mile.  Three  bed-rock 
flumes,  one  of  which  is  4,000  feet  in  length,  and  has  reached  a  depth  of 
30  feet,  yield  excellent  results. 

Ten  Mile. — Placer  mining  in  this  gulch  is  confined  to  the  neighborhood 
of  the  divide,  from  which  it  takes  its  course.  Two  hydraulics  on  the 
main  fork,  and  one  each  on  Monitor  and  Minnehaha,  two  small  forks, 
have  paid  well.  Little  is  known  in  reference  to  the  extent  of  the  placers, 
which  they  work.  The  gulch  forms  the  bed  of  a  considerable  stream  of 
water,  all  of  which  is  diverted  by  the  Big  Helena,  Yaw- Yaw,  and 
Thompson  ditches  for  the  use  of  the  placers  surrounding. 

Selena. — The  upper  part  of  this  valley  is  an  almost  impenetrable  pine 
forest.  As  all  the  gulches  entering  Ten  Mile  are  more  or  less  auriferous, 
the  bed  of  the  creek  itself  is  generally,  and  no  doubt  correctly,  supposed 
to  contain  rich  placers.  All  attempts  to  reach  tlie  bed  rock  in  the  lower 
part  of  the  gulch  have  heretofore  been  frustrated  by  water.  At  a  great 
many  points  in  the  gulch,  wash-tin — "  toad's  eye," — is  found  in  consid- 
able  quantities.  No  attempt  has  been  made,  as  yet,  to  discover  the 
original  deposit. 

Greenhorn  and  Skelly  Gulches,  two  westerly  tributaries  of  Ten  Mile, 
have  not  attracted  much  attention  this  season. 

Silver  Creek  is  north  of  Helena.  The  placers  are  50  feet  wide,  with 
5  feet  of  gravel,  and  are  worked  by  driiting.  The  bars  have  been 
worked  steadily  with  good  results  siuce  their  discovery.  They  have  fur- 
nished employment  to  75  miners  the  past  season,  and  produced  $50,000. 

In  this  vicinity  are  Trust  Luck,  Iowa,  Scratch  Gravel,  St.  Louis,  Jeff'. 
Davis,  and  Trinity  Gulches.  The  bar  at  the  mouth  of  the  latter  has 
paid  well,  but  the  gulch  itself  is  very  spotted  and  mostly  worked  out. 

Piegan  Gulch,  a  tributary  of  Silver  Creek,  has  been  the  scene  of  consid- 
erable mining  operations.     The  gulch  is  about  three  miles  long,  the  pay 
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streak  from  30  to  60  feet  wide.  Nearly  all  the  gold  is  found  ou  bed  rock 
15  to  20  feet  from  the  surface.  Two  hydraulics  have  been  in  successful 
operation,  supplied  with  water  by  the  Piegan  ditch.  The  side  bars  in 
the  gulch,  almost  without  exception,  have  paid  well.  They  are  worked 
by  stripping  and  ground  sluiciug.  The  gulch  has  yielded  $00,000,  and 
will  continue  productive  for  a  number  of  years  to  come. 

Cafion  Creek. — This  creek  is  about  15  miles  long  and  situated  some 
twenty  miles  northwest  of  Helena.  Little  work  has  been  done  in 
the  present  bed,  and  the  gold  obtained  is  derived  mostly  from  the  old 
channel  running  parallel  with  the  present,  but  on  a  higher  grade.  A 
small  ditch,  4  miles  in  length,  with  a  capacity  of  50  inches,  supplies  the 
water  from  the  creek  itself  Lop  Ear,  Virginia,  Tarhead,  Specimen,  and 
several  other  small  gulches,  are  tributaries  of  Oaiion  Creek.  They  all  con- 
tain gold,  but  as  yet  have  to  depend  upon  their  own  natural  supply  of 
water,  which  during  the  best  seasons  is  but  very  limited,  and  the  past 
summer  has  been  zero. 

Of  these  Lop  Ear  has  so  far  proved  the  most  productive.  This  gulch 
is  about  one  mile  long.  The  pay  streak  averages  G  feet  in  width,  with  a 
depth  of  8  feet  to  the  bed  rock.  The  gold  is  very  coarse  and  found  im- 
mediately on  the  bed  rock.  The  production  this  season  is  estimated  at 
$15,000. 

Gravelly  Range. — This  important  and  interesting  placer  deposit  inter- 
sects Canon  Creek  at  right  angles.  It  forms  the  channel  of  an  ancient 
river ;  one  belonging  to  a  system  of  hills  and  valleys  far  anterior  to  the 
present  configuration  of  the  surface.  Usually,  ancient  channels  take 
their  distinctive  featui-es  from  being  buried  under  the  rubbish  of  past 
ages,  and  under  hills  and  valleys  distributed  according  to  a  new  and 
different  order  of  things.  In  this  instance,  instead  of  the  channel  being 
submerged,  the  denudation  of  the  surrounding  country  has  continued, 
but  in  new  directions,  leaving  high  and  dry  as  the  ridge  of  a  range  what 
formerly  was  the  bottom  of  a  valley  surrounded  by  hills.  This  ancient 
channel  is  known  for  a  distance  of  0  miles.  Although  cut  in  two  by 
Cahon  Creek,  it  continues  on  both  sides.  The  channel  is  100  feet  wide 
and  the  gravel  from  3  to  50  feet  thick.  It  is  supplied  with  water  for 
working  by  the  Gravelly  Eauge  ditch,  12  miles  long,  carrying  200  inches 
of  water,  and  constructed  at  an  expense  of  $15,000.  The  deposit  was 
"discovered  in  18G7.  In  the  following  year  it  produced  about  $15,000. 
During  this  season  no  work  has  been  done  on  account  of  the  utter  lack 
of  water.  With  the  amount  of  water  at  the  disposal  of  the  miners 
in  average  seasons,  it  will  require  more  than  five  years  to  work  out  the 
channel,  and  it  will  undoubtedly  produce  largely  during  that  period. 

French  Bar. — These  placer  mines  are  situated  in  the  extreme  south- 
eastern corner  of  the  county  on  the  banks  of  the  Missouri  Eiver.  The 
river  at  this  point  makes  a  bend  several  miles  long.  Facing  the  river 
are  four  terraces  or  plateaus,  one  rising  above  the  other,  named  Pilgrim, 
Virginia,  Center,  and  French,  and  respectively  800,  400,  400,  and  1,000 
feet  in  width,  and  occu])ying  the  half  circle  formed  by  the  river  bend. 
These  plateaus  are  gravel  bars,  and  form  an  area  of  about  one  square  mile. 
French  Bar  proper  is  the  most  distant  from  the  river  and  the  most  im- 
portant and  productive. 

It  yielded  in  1867,  $50,000 ;  1868,  $300,000 ;  1869,  $250,000. 

The  gravel  is  from  5  to  40  feet  thick  and  will  give  employment  to  500 
miners  for  ten  years.  These  bars  are  not  in  the  immediate  vicinity  of 
higher  peaks  and  ranges,  and  no  good  explanation  of  the  source  whence 
they  derive  their  gold  is  apparent. 

The  water  for  washing  the  gravel  is  obtained  through  two  ditches, 
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both  24:  miles  long",  with  a  capacity  of  200  aud  1,000  inches,  respectively. 
The  latter  was  constrncted  by  Messrs.  Tayler,  Thompson  &  Co.,  at  a 
considerable  cost.  During  the  past  dry  season  the  ditch  only  carried 
one-third  of  its  full  capacity. 

System  of  mining. — French  Bar  is  mined  by  means  of  hydraulics;  the 
tailings  are  dumped  into  the  Missouri  River.  In  order  to  reach  bed  rock, 
tunnels  from  GOO  to  800  feet  long  are  driven  through  the  rim  rock  which 
raises  towards  the  river.  The  gold  is  very  fine-grained,  and  quicksilver 
must  be  used  in  the  sluice  boxes.  I'he  ground  is  almost  exclusively 
owned  and  worked  by  French  Canadians. 

Valuable  gold  mines  are  supposed  to  exist  in  the  country  at  and 
around  the  headwaters  of  Sun  Eiver.  Its  comparative  inaccessibil- 
ity, but  more  particularly  the  dangers  to  be  encountered  from  hostile 
Indians,  have  so  far  prevented  it  from  being  thoroughly  prospected.  One 
party  of  intrepid  prospectors  who  ventured  on  its  exploration  have  never 
been  heard  from  again,  and  the  general  belief  that  they  have  fallen  by 
the  treachery  of  the  red-skins  seems  well  founded. 

Ditches. — The  gulches  containing  valuable  placers  are  usually  desti- 
tute of  a  natural  supply  of  water,  or,  at  all  events,  the  quantity  is  entirely 
inadequate  for  mining  purposes.  To  supply  the  deficiency,  water  must 
be  taken  from  larger  neighboring  streams,  sometimes  over  great  dis- 
tances and  at  great  expense.  The  construction  of  the  ditches  by  means  of 
which  the  water  is  diverted,  has  been  universally  remunerative  when- 
ever undertaken  with  any  degree  of  prudence.  In  the  few  instances 
where  this  has  not  been  the  case,  it  is  mainly  owing  to  complications  and 
litigation  growing  out  of  disputed  water  titles. 

The  following  table,  though  incomplete,  exhibits  the  progress  Lewis 
and  Clarke  County  has  made  in  this  direction  : 

Table  of  mining  ditches  of  Lewis  and  Clarke  Coiuity. 


Name. 


Big  Helena 

Yaw- Yaw 

Taylor,  Thompson 
Nelson 


&Co 


Divide  . 


Piegan 

Trinity 

Gravelly  Range 

Park 

Milay 

Freucli  Bar 

Central 

22  small  ditches . 


Total. 


Owners. 


Tmett,  Dabler  &  Atchison. 
Truett,  Dabler  &  Atchison. 
Truett,  Dabler  &  Atchison. 
Pierson  &,  Spiers 


Ralls  &.  Co. 


Piegan  Manufacturing  (Jo. 

Behrii  &  Co 

E.  M.  Dunpley 

J.  S.  Hutchinson 

Milay  &  Co 

French  Bar  Ditch  Co 

Taylor,  Thompson  &,  Co. . . 


Water  taken  to- 


Last  Chance 

Last  Chance 

Last  Chance 

Nelson 

Nelson 

Quartz  Gulch... 

Greenhorn 

Piegan 

Trinity  Bar 

Gravelly  Range. 

Paik 

Cafion  Creek 

French  Bar 

French  Bar 


ga 


0.3 


800 

2,  500 

1-JO 

loO 

100 

7.5 

50 

403 

000 

eoo 

100 
.'iO 

200 
1,100 
1,  200 


Cost. 


$110, 000 

25,000 

4,000 

6,000 

5,000 

3,000 

5, 000 

2, 000 

1.5,  000 

16,000 

15, 000 

6,000 

4, 000 

30,  000 

48,000 

35,000 


329,000 


QUARTZ  MINES  AND   MILLS. 

The  quartz  interest  of  the  county  has  not  suffered  the  depression 
which  has  characterized  many  other  districts  during  the  past  year. 
This  is  owing  to  the  fact  that  the  Union  lode,  to  which  operations  were 
chiefly  confined,  was  sufficiently  developed  to  permit  of  uninterrupted 
aud  successful  exploitation.  A  more  rational  system  has  been  inaugu- 
rated in  the  working  of  the  mines.    These  surface  indications  and  gopher 
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holes,  no  matter  how  promising  they  may  seem,  are  no  longer  con.sidered 
a  sufficient  guarantee  to  embark  in  extensive  enterprises,  and  mine 
owners  begin  to  see  the  necessity  of  thoroughly  developing  their  prop- 
erty and  assuring  themselves  of  its  permanency  before  erecting  costly 
mills.  Mining  like  any  other  legitimate  pursuit  can  only  be  carried  on 
successfully  by  a  close  adherence  to  principles  of  economy  and  experience, 
and  the  knowledge  of  this  truth,  though  dearly  bought,  is  rapidly  work- 
ing out  its  beneficial  results. 

Twelve  quartz-mills  have  been  erected  in  the  county,  ten  of  which 
are  in  successful  operation.  The  Gormley  and  Allen  mills  are  the  only 
ones  that  are  idle ;  the  first  for  the  want  of  the  necessary  supply  of  wa- 
ter for  the  batteries,  the  second  for  want  of  suitable  pay  ore. 

One  thousand  six  hundred  and  eighty-eight  lodes  have  been  discov- 
ered, staked,  and  recorded  in  the  county  forming  a  linear  vein  deposit 
of  over  five  hundred  miles.  Many  of  the  veins  held  nnder  these  dis- 
coveries are  too  narrow  and  contain  ore  of  too  low  a  grade  to  be  worked 
at  present;  but  actual  developments  have  proven  a  large  number  to  be 
valuable  deposits  sufficient  to  form  the  basis  of  an  extensive,  successful, 
and  permanent  mining  industry. 

Eeturns  and  extensive  mining  operations  have  been  chiefly  confined 
to  the  gold  belt  crossing  the  heads  of  Oro  Fino,  Grizzly,  Nelson,  Dry, 
and  Tucker  Gulches.  The  parallel  veins  of  which  the  belt  consists  are 
at  or  near  the  line  of  demarcation,  separating  the  limestone  strata  of 
the  foot-hills  and  valleys,  and  the  granitic  kernel  of  the  range,  and  pro- 
bably come  nnder  the  head  of  contact  veins,  although  at  the  snrface 
they  are  generally  entirely  in  granite.  The  l)elt  has  been  traced  for  a 
distance  of  eight  miles. 

The  Whitlatch  Union  Lode  is  the  most  prominent  vein  in  this  gold 
belt.  It  is  better  opened,  more  thoroughly  developed,  and  has  yielded 
a  larger  amount  of  bullion  than  any  other  lode  in  the  Territory.  It  was 
discovered  in  the  winter  of  1864,  in  the  park  between  the  sources  of  Oro 
Fino  and  Grizzly  Gulches,  the  two  forks  of  Last  Chance.  It  crosses 
them  at  right  angles,  the  strike  of  the  lode  being  being  about  85^  east. 
Near  the  surface  the  vein  is  inclosed  in  walls  of  coarsegrained  granite, 
but  at  a  depth  of  from  100  to  200  feet  it  passes  out  of  the  granite  into 
a  very  fine-grained  syenite.  Immediately  beneath  the  alluvium  the  vein 
is  very  irregular,  distorted,  and  disturbed.  It  soon  assumes  a  regular 
dip  of  35°  to  40°  north  into  the  hill  and  toward  the  limestone  belt, 
which  it  retains  for  250  feet.  Below  the  250-foot  level  the  behavior  of 
the  crevice  is  very  remarkable,  running,  as  it  does,  for  over  100  feet  hori- 
zontal and  in  places  rising  at  an  angle  of  5°  to  20°.  The  ore  in  the 
upper  levels  consisted  chiefly  of  white  quartz,  occasionally  with  a  green 
tint,  and  a  very  small  percentage  of  sulphurets  ;  in  the  lower  levels  it 
has  assumed  a  more  bluish  cast  and  the  amount  of  sulphurets  has  rap- 
idly increased.  Runs  upon  select  ore  have  yielded  as  high  as  $65  to  $80 
per  ton,  but  the  general  average  of  pay  ore  has  been  $25  in  coin  with  a 
small  amount  of  second  class  rock  yielding  from  $15  to  $20.  It  is  not  so 
much  a  large  percentage  in  gold  as  a  very  regular  distribution  throughout 
the  fissure,  causing  but  little  dead-work,  which  has  placed  it  at  the  head 
of  the  list  of  gold-producing  lodes  in  the  Territory.  There  are  a  number  of 
faults  displacing  the  vein  from  two  to  six  feet,  without,  however,  inter- 
fering materially  in  the  successful  exploitation  of  the  same.  The  bottom 
of  the  deep  inclines  and  the  lower  faces  have  reached  the  water  level 
and  the  segregation  of  the  claims  into  small  parcels  is  making  itself  felt. 
The  water  is  hoisted  at  present  in  sheet-iron  cars,  but  ere  long  more  ef- 
fective machinery  will  be  necessary. 
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The  lode  is  actively  worked  by  four  companies :  tbe  Hendrie  mine, 
consisting  of  discovery  and  claims  No.  1  east  and  one-half  of  No.  2 
east,  owned  by  Mr.  C.  Hendrie;  the  Eicker  mine,  clnim  No.  1  Avest, 
owned  by  Mr.  J.  C.  Bicker ;  the  Hod/i^e  mine,  claim  No.  2  west,  owned  by 
the  National  Mininj?  and  Explorin«i-  Ci)mi)any ;  and  the  Tatcm  mine,  upon 
claim  No.  o  west,  and  owned  by  the  Oolninbia  Minin.^-  Company.  The  man- 
ner of  working?  these  mines,  the  position  of  the  inclines  and  levels,  the 
thickness  of  the  vein  at  ditferent  points,  the  amount  of  stoi)ing-  done, 
and  the  position  and  quantity  of  reserves  will  best  a})pear  from  the  ac- 
companying^ profile  and  section,  and  explanatory  notes. 

The  hoisting  of  the  ore  in  the  Tatem  and  Hndge  mines  is  done  by  a 
steam-engine;  in  the  Ricker  mine  by  a  horse-whim,  and  in  the  Hendrie, 
temporarily  by  windlasses,  it  being  the  intention  of  the  owner  to  substi- 
tute steam-power  at  an  early  day.  The  greatest  depth  obtained  is  about 
400  feet. 

In  the  latter  mine  Mr.  Hendrie  has  lately  introduced  the  use  of  giant 
powder,  and  proved  it  to  be  a  valuable  auxiliary  in  hard  rock. 

Immediately  adjoining  in  the  west  on  the  same  fissure  is  the  Owhy- 
hee  or  Parkinson  lode.  Only  one  claim  has  been  opened  to  any  extent 
by  an  incline  some  200  feet  deep  with  considerable  stopes  on  either  side. 
The  vein  bears  the  same  characteristics  as  in  the  Union  discovery  and 
contains  a  large  amount  of  rich  pay  ore. 

The  Park  lode  is  about  half  a  mile  still  further  west.  It  is  either  on 
the  same  or  a  parallel  fissure.  Shafts  have  been  sunk  by  Mr.  Whithitch 
and  Judge  Tumley,  to  the  depth  of  200  feet.  The  vein  jjreserves  all  the 
characteristics  of  a  true  and  permanent  vein,  but  the  ore  is  much  more 
difficult  to  reduce,  as  sulphurets  predominate  largely. 

The  McEutyre,  Gain,  Walrussia,  Wisconsin,  and  others,  are  discov- 
eries upon  the  main  or  parallel  seams. 

Two  miles  to  the  east  the  gold  belt  passes  through  Tucker  Basin,  and 
the  McLellan,  Uncle  Sam,  Granite  Mountain,  Winscott,  and  other  dis- 
coveries, have  been  made  and  considerable  work  has  been  done.  A 
tunnel  280  feet  long  is  being  driven  in  the  Uncle  Sam  Hill  but  has  not 
yet  reached  the  lode.  A  tunnel  of  considerable  length  was  run  on  the 
Granite  IMonntain  lode,  developing  a  narrow  seam  containing  rich  ore. 
The  discovery  of  the  McLellan  lode  was  made  immediately  in  the  bed 
of  the  gulch.  The  A'ein  is  from  15  to  20  feet  wide,  containing  free 
gold  quartz  in  large  quantities.  Perhaps  in  no  district  in  the  Territory 
would  the  erection  of  a  number  of  good  stamp  mills  assure  such  large 
and  immediate  returns  as  in  Tucker  Basin. 

At  Greenhorn  the  Burdeck  mill  is  successfully  reducing  ore  from  the 
WiU-  Eagle  lode.  The  vein  is  8  feet  wide,  and  the  ore  ferruginous  and 
much  decomposed.  It  is  mined  very  cheaply  at  not  exceeding  $1  per 
ton. 

In  the  valley  of  Seven  Mile,  about  five  miles  from  Helena,  a  number 
of  argentiferous  lead  veins  have  been  discovered,  ])rominent  among 
which  are  the  Sam  Gaty  and  Doc.  Steele.  The  milux  of  water  has 
restricted  developments  to  shafts  75  to  80  feet  in  depth.  No  attempt  at 
the  reduction  of  the  ore  has  been  made. 

H.  Ex.  Doc.  207 19 
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COAL. 

The  O'Bannon  coal  mines,  the  oul y  kuown  deposit,  were  discovered  in 
the  northeastern  corner  of  the  county,  on  the  south  side  of  Dearborn 
Hiver,  near  the  Benton  road,  and  50  miles  distant  from  Helena.  The 
coal  occurs  in  a  bluff  300  feet  above  the  level  of  the  valley,  and  is,  prop- 
erly speaking,  a  lignite.  There  are  three  layers,  2  to  5  feet  in  thickness, 
and  50  feet  apart,  with  an  east  and  west  course.  At  the  surface  the 
layers  dip  at  an  angle  of  ^  degrees,  but  100  feet  back  they  assume  a 
horizontal  position.  This  deposit  has  been  opened  by  an  incline  110 
feet  long.  It  improves  materially  at  a  greater  distance  from  the  surface, 
becoming  less  slaty  and  decomposed.  Considerable  quantities  have 
been  transported  to  Helena  and  successfully  used  as  fuel,  for  black- 
smithing  i)urposes,  and  in  the  manufacture  of  gas.  Its  importance  has 
declined  since  the  discovery  of  the  coal  near  Greenhorn,  on  account  of 
the  greater  proximity  of  the  latter  to  Helena.  This  deposit  is  situate  in 
Deer  Lodge  County  and  contains  the  same  quality  of  coal  as  the  one 
described  above. 


CHAPTER  XLIV. 

MEAGHER  COUNTY 
TOPOGRAPHY. 

The  principal  range  of  mountains  in  this  county  is  the  Belt  range, 
lying  a  few  miles  east  of  the  Missouri  River,  which  here  runs  north. 
This  range  is  a  part  of  the  great  system  of  mountains  extending  from 
Mexico  to  Alaska,  the  Rocky  Mountains,  and  is  connected  with  the 
main  chain  by  large  spurs,  although  it  is  about  fifty  miles  distant  from 
it.  It  is  an  immense  water  shed,  throwing  all  its  waters  into  the  Mis- 
souri, but  in  so  many  directions  and  at  such  widely-extended  distances 
that  streams  having  their  sources  within  a  few  yards  of  each  other 
debouch  into  the  Missouri  at  least  1,500  miles  apart.  Starting  as  a  spar 
from  the  main  range  of  the  Rocky  ^lountains,  latitude  14°  30'  and  111° 
west  longitude,  its  direction  is  almost  due  north,  which  it  maintains  for 
about  one  hundred  miles  until  nearly  opposite  to  Fort  Ellis.  There  it 
gradually  trends  a  little  west  of  north  and,  at  a  further  distance  of  one 
hundred  and  fifty  miles,  it  is  intersected  at  right  angles  by  the  Missouri 
River.  The  deej),  abrupt  canon  thus  formed  is  the  "  Gate  of  the  Moun- 
tains," so  called  by  Lewis  and  Clarke,  and  is  said  to  present  one  of  the 
grandest  and  sublimest  scenes  in  the  world,  its  sides  rising  in  places 
perpendicularly  from  the  water's  edge  to  a  height  of  nearly  2,000 
feet.  Those  who  have  been  fortunate  enough  to  ])ass  through  this 
wonderful  canon  have  been  awe-struck  by  the  sublimity  of  the  scene. 

The  range,  continuing  to  the  west,  connects  with  the  main  range  again 
by  the  spur  having  its  origin  near  the  headwaters  of  the  Big  Blackfoot 
River,  a  stream  on  the  Pacific  sloi)e.  This  spur  is  also  divided  by  an 
immense  canon  similar  to  the  Gate,  possessing  the  same  geological 
structure.  The  Little  Prickly  Pear  finds  its  way  througli  this  defile  to 
the  Missouri.  The  Belt  range  thus  Ibrms  an  arm,  embracing  in  its  reach 
the  fertile  valleys  of  the  Madison,  Gallatin,  and  the  Missouri,  its  sum- 
mits being  crowned  with  pine  forests  of  unlimited  extent,  its  streams 
furnishing  an  abundance  of  water-power,  and  its  slopes  containing  gold 
placers  wonderful  in  yield  and  extent. 
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The  sides  present  one  abrupt  and  one  gentle  slope,  similar  to  the 
main  range  of  the  llocky  Monuraius,  but  with  this  difference,  that  the 
eastern  or  Atlantic  slope  of  the  latter  and  the  western  slope  of  the  Belt 
range  are  in  most  places  quite  abrupt,  while  the  opposite  slopes  of  both 
ranges  descend  with  easy  grades  into  the  beautiful  valleys  of  the  Deer 
Lodge  on  the  west  and  of  Deep  Oreek  or  Smith's  River  on  the  east.  The 
average  altitude  of  the  Belt  range  is  about  G,000  feet  above  the  sea 
level,  though  in  places  it  is  much  higher. 

The  Higiiwood  Mountains,  from  twenty  to  fifty  miles  south  and  west 
of  Fort  Benton,  form  a  cluster  of  sharp  and  abrupt  peaks,  with  out- 
Ijing  hills  and  a  rugged  country  little  known. 

The  Little  Belt  Mountains,  south  of  the  Highwood  Mountains  and 
east  of  the  Main  Belt,  with  which  they  are  connected  by  spurs,  have  a 
general  direction,  for  seventy-tive  miles,  a  little  nortli  of  west  and  south 
of  east.  It  is  not  a  very  abrupt  range,  judging  from  its  outlines,  though 
little  is  known  of  it. 

The  Judith  Mountains,  northeast  of  the  Little  Belt,  form  another 
group  but  little  known — no  settlements  being  near  either  of  the  last- 
mentioned  ranges. 

South  of  the  Judith  and  east  of  the  Little  Belt,  the  Crazy  Mountains 
divide  the  w^aters  of  the  Muscleshell  and  Yellowstone  RiveTs.  They  are 
abrupt  and  very  rugged,  though  in  places  well  timbered,  as  are  all  the 
ranges  above  enumerated.  The  continuation  of  the  Crazy  Mountains 
eastward  forms  the  main  water-shed  between  the  lAIuscleshell  and  Yel- 
lowstone, and  east  of  the  Big  Bend  of  the  Muscleshell,  where  the  range 
is  toned  down  to  outlying  hills,  it  divides  the  waters  of  the  Missouri 
and  the  Yellowstone. 

The  Little  Snow  Mountains,  east  of  the  Judith,  are  a  small,  but  abrupt 
range,  in  which  the  feeders  of  the  Muscleshell,  below  the  Big  Bend,  have 
their  sources. 

BIVERS. 

The  principal  river  in  Meagher  County  is  the  Muscleshell.  Taking 
its  rise  in  the  southern  slopes  of  the  Little  Belt  Mountains,  liowing  south 
a  few  miles  and  then  east,  its  waters,  augmented  by  the  addition  of  a 
number  of  clear  streams,  meet  the  South  Fork  (liowing  northeasterly, 
with  its  source  in  the  Main  Belt  Mountains)  near  the  head-waters  of 
Deep  Creek  and  Shields'  River,  or  Twenty-tive  Y^ard  Creek.  The  con- 
fluence of  these  branches  forms  a  broad  stream  of  clear  water,  averaging 
eighteen  inches  in  depth  and  from  thirty  to  fifty  feet  in  width,  with  a 
lively,  though  not  ra[)id  current. 

A  number  of  streams,  some  of  them  of  considerable  length,  having 
their  sources  in  the  Little  Snow  Mountains,  add  their  waters  to  the 
main  stream,  which  flows  easterly  after  the  junction  of  the  Middle  and 
South  Forks,  for  a  distance  of  about  two  miles.  It  then  flows  east  of 
north  and  then  northwesterly,  forming  what  is  termed  the  Big  Bend  of 
the  Muscleshell,  and  at  a  distance  of  another  one  hundred  miles  enters 
the  Missouri  throe  hundred  miles  below  Fort  Benton. 

As  f;ir  as  the  Big  Bend  the  waters  of  the  Muscleshell  are  beautifully 
clear;  but  from  that  point  they  assume  a  different  character,  becoming 
muddy  and  sluggish  and  strongly  impregnated  with  the  alkaline  soil 
through  which  they  flow,  sinking  altogether  in  i)laces,  standing  in 
slimy  pools  in  others,  and  i)assing  through  the  formation  known  as  the 
"  bad  lands,"  the  water  partakes  largely  of  the  worst  qualities  of  the  soil, 
and  is  totally  unfit  for  use. 

In  the  spring  and  summer,  when  the  snows  are  melting,  the  Muscle- 
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shell  adds  quite  a  volume  of  water  to  the  JMissouri,  and  coutributes 
largely  dissolved  sediment,  to  whicli  the  latter  owes  its  pseudonym 
Big  Muddy.  At  other  seasons  it  has  only  a  sluggish  current  below  tlie 
Big  Bend. 

The  Judith  is  perhaps  the  next  river  of  note.  It  takes  its  rise  on  the 
northern  slope  of  the  Little  Belt  and  in  the  Judith  Mountains.  It  is  a 
rapid  stream  of  clear,  cold  water,  running  in  a  northerly  direction  about 
eighty  miles,  and  enters  the  Missouri  one  hundred  miles  or  more  above 
the  mouth  of  the  Muscleshell.  It  has  several  branches  of  remarkably 
clear  water,  presenting  the  strange  anomaly  of  containing  a  great  num- 
ber of  the  finest  trout,  none  being  caught  below  the  Great  Falls  of  the 
Missouri  and  very  few  below  the  Three  Forks. 

Deep  Creek,  or  Smith's  Eiver,  of  I>ev>is  and  Clarke,  is  another  fine 
stream,  having  its  source  in  the  highest  mountains  of  the  Belt  range  and 
flowing  nearly  parallel  to  it  in  a  northerly  direction  for  seventy-five 
miles,  then  emptying  into  the  Missouri  a  few  miles  above  the  mouth  of 
Sun  Kiver,  and  near  the  northern  boundary  of  JMeagher  County.  It  has  a 
number  of  small  branches,  the  greater  part  of  them  rising  on  tlie  eastern 
slope  of  the  Belt  range.  On  some  of  these  valuable  placers  have  been 
discovered,  of  which  more  will  be  said  hereafter. 

Finally  the  Missouri  Kiver  itself  skirts  the  county  on  the  west,  being 
the  western  boundary  of  Meagher  County  from  Twelve  Mile  Creek  to 
Deep  Creek,  a  distance  of  about  one  hundred  and  fifty  miles.  It  runs 
due  north  and  receives  many  tributaries  from  the  east  and  vvest.  All 
the  tributaries  entering  it  from  Meagher  County  contain  valuable  gold 
placers,  and  some  of  them,  such  as  Confederate,  New  York,  Cave,  «tc., 
have  become  famous  for  their  wonderful  yield. 

VALLEYS. 

West  of  the  Belt  range,  on  the  eastern  bank  of  the  IMissouri,  and  in 
the  valleys  descending  into  the  same  from  the  divide,  there  is  a  con* 
siderable  area  of  land,  some  of  which  is  suited  for  agriculture,  while  a 
great  portion  is  well  adapted  for  grazing  purposes.  Up  to  the  present, 
however,  they  have  received  little  attention,  the  industrial  progress 
being  confined  to  the  gold  placers. 

East  of  the  Belt  range  lies  the  beautiful  valley  of  Deep  Creek,  con- 
taining thousands  of  acres  of  fertile  lands,  admirably  situated  for  irri- 
gation, the  numerous  streams  llowing  into  the  main  river  (Smith's) 
aftbrding  water  in  abundance.  This  valley  is  truthfully  characterized 
by  liayuolds,  (185'J-'oO,)  as  "one  of  the  finest  upon  the  continent." 
The  eastern  branch,  or  Langford's  Fork,  of  Deep  Creek,  rises  on  the 
southern  slope  of  the  Little  Belt;  between  its  source  and  that  of  the 
Muscleshell  there  is  an  almost  imi)erce[)tible  divide.  The  valley  of  the 
Muscleshell  presents  here  the  finest  grazing  lands,  and  below  the 
canon,  separating  the  Little  Belt  trom  the  Main  Belt,  it  widens  out  into 
thousands  of  acres  of  agricultural  and  grazing  lands.  As  yet  no  tann- 
ing of  any  extent  has  been  done  in  either  of  these  valleys,  there  being 
but  few  settlements  east  of  the  Beit  range,  all  of  which  are  engaged  in 
working  the  placers. 

Of  the  "Judith  Basin'"  che  most  glowing  accounts  are  given  by  per- 
sons who  have  been  there.  A  luxuriant  growth  of  grass  covers  the 
entire  valley.  Timber  is  plentiful  and  game  very  abundant.  Immense 
herds  of  buftalo,  much  sought  after  by  the  different  Indian  tribes,  roam 
through  this  uninhabited  section. 

Pine  and  spruce  abound  in  all  the  mountains ;  the  valleys  are  in  the 
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main  destitnte  of  timber,  with  the  exception  of  a  few  cottonwoods  on  the 
margin  of  the  streams. 

The  climate  does  not  ditFer  materially  from  that  prevailing  in  other 
l)arts  of  the  Territory,  though  the  winters  are  somewhat  milder.  There 
is  a  very  slight  fall  of  snow  in  the  Upper  Muscleshell  Yalley  and  in 
parts  of  Deep  Creek. 

INDIANS. 

The  settlement  of  the  beautiful  country  to  the  east  and  south  of  the 
Belt  range,  embracing  so  hirge  a  proportion  of  the  area  of  Meagher 
County,  has  not  made  more  rapid  progress  on  account  of  its  being  the 
favorite  hunting  ground  of  numerous  Indian  tribes. 

Of  the  Blackfeet,  the  riegans  and  Bloods  find  convenient  and  easy 
access  from  the  northwest  to  the  unprotected  settlements  on  the  eastern 
slope  of  the  Belt  range.  They  are  continually  engaged  in  making  raids 
for  the  jmrpose  of  stealing  stock,  carrying  their  depredations  even  across 
the  range  and  into  the  valleys  of  the  Gallatin  and  the  Missouri,  the 
gulches  and  rugged  passes  affording  them  every  opportunity  for  con- 
cealment and  escape.  They  have.stolen  a  number  of  valuable  horses 
tljis  season,  and  the  owners  have  no  recourse  but  to  submit. 

The  Flatheads,  Spokanes,  Nez  Perces,  and  Pend  d'Oreilles  from  the 
west,  annually  leave  their  reservation  in  the  Bitter  Boot  Valley,  pass 
through  the  settlements  of  Deer  Lodge  and  Lewis  and  Clarke  Counties, 
and  cross  the  Belt  range  to  the  Lower  IMuf-cleshcll,  to  hunt  buffalo. 
They  pass  through  Diamond  City  and  1h<^  uitjier  part  of  Gallatin  Valley, 
the  bauds  meeting  usually  near  the  South  I'ork.  Difticulties  frequently 
arise  from  their  passage  through  the  settlements,  occasioned  by  a  habit 
of  exchanging  stock  without  the  owner's  permission  or  of  appropriating 
it  altogether. 

The  Biver  Crows  on  the  northeast  confine  themselves  chietly  to  the 
country  bordering  on  the  Missouri  Biver,  though  they  sometimes  come 
into  the  interior  to  hunt  or  make  war  upon  bauds  of  other  Indian  tribes 
known  to  be  running  buffalo. 

The  Gros  Ventres  also  come  in  from  the  north  and  east  to  hunt, 
trade,  steal  stock,  or  make  war  upon  the  scattered  bands  roaming  and 
hunting  over  the  country. 

The  Mountain  Crows  on  the  south  frequently  send  out  hunting  parties, 
crossing  the  valley  of  the  Yellowstone,  via  Shields  Biver  or  Twenty-five 
Yard  Creek,  or  around  the  Crazy  Mountains  into  the  valleys  of  the 
Muscleshell,  i)ursuing  their  game  sometimes  as  far  as  the  Judith  Basin. 

The  Sioux,  the  dreaded  enemies  of  all  the  western  Indians,  coming 
from  the  east  in  war  parties  to  atta(tk,  rob,  and  slay  their  weaker  foes, 
make  incursions  upon  this  country,  which  are  becoming  more  frequent 
and  formidable  every  year.  It  is  to  be  hoped  that  this  state  of  affairs 
may  not  contiiuie.  All  these  tribes  are  virtually  at  war  with  each  other, 
and  the  almost  constant  occupation  of  the  country  by  roaming  bands  of 
savages  effectually  closes  it  to  settlement  and  civilization. 

The  establishment  of  two  or  three  military  posts  in  Deep  Creek, 
Muscleshell,  Shields  Biver,  and  the  Judith  Basin  njight  have  a  salutary 
effect  in  keeping  the  Indians  out  of  the  country,  and  render  it  accessible 
to  white  settlers.  The  fine  lands  of  all  these  valleys  would  soon  be  oc- 
cupied, herds  of  stock  would  be  feeding  ui)on  the  rich,  nutritious  grasses 
of  the  foot-hills,  the  copper  mines  could  be  developed  in  safety,  and  the 
placers  worked  without  that  constant  dread  of  incursions  and  massacres 
which  now  exists.    It  is  to  be  hoped  that  the  existing  policy  of  making 
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treaties  with  savages,  who  can  neither  comprehend  their  meaning  nor 
keep  their  faith,  mny  soon  be  substituted  by  vigorous  campaigns  against 
the  troublesome  tribes,  and  by  placing  and  keeping  them  on  reserva- 
tions where  thej-  will  not  interfere  v^ith  the  whites. 

COM]MUNICATIONS. 

The  mining  communities  west  of  the  Belt  range  are  in  close  connection 
with  the  denser  settlements  of  the  Territory,  and  enjoy  all  the  facilities 
desirable.  To  the  east  they  are  not  so  good,  though  the  Indians  travel- 
ing on  their  light  ponies  without  luggage  of  any  kind  find  convenient 
trails  to  all  parts  of  the  country  crossing  and  centering  in  Upper  Deep 
Creek  near  the  South  Fork  of  the  Muscleshell,  and  in  the  Judith  Basin. 
The  heavy  range  to  cross  before  entering  the  valleys  east  of  the  Belt 
range,  is  the  chief  obstacle.  There  is,  however,  a  passable  road  into 
Deep  Creek,  via  Confederate  Gulch.  Shields,  or  Blacktbot  Pass,  opening 
to  the  Missouri,  the  Flathead  Pass,  a  few  miles  further  south,  leading 
into  the  lower  part  of  Gallatin  Valley,  form  a  ready  communication  with 
the  settlements  for  Indians  from  Deep  Creek  and  Muscleshell,  while 
Bridger's  and  Bozeman's  Pass,  within  a  few  miles  of  each  other,  are 
natural  pathways  opening  into  the  ui>per  part  of  Gallatin  Valley  from 
the  lower  Muscleshell  and  Yellowstone. 

Communication  via  the  Missouri  Biver  is  good  during  the  entire  sum- 
mer season,  at  least  as  far  as  the  mouth  of  the  Muscleshell.  Above  that 
point  the  jmncipal  if  not  all  the  dangers  of  navigating  the  Upper  Mis- 
souri exist.  Shoals,  sand  bars,  rapids,  and  the  scarcity  of  wood,  render 
its  navigation,  even  in  the  most  favorable  seasons  extremely  hazardous, 
uncertain,  and  expensive,  and  in  seasons  of  low  water  like  the  present 
disastrous  alike  to  shippers  and  steamers.  A  great  part  of  the  freight 
for  Montana  has  been  landed  at  and  below  Cow  Island,  as  far  down  as 
Fort  Peck,  and  hauled  overland  from  those  points  to  Fort  Benton  and  He- 
lena during  18G9;  whereas  by  the  establishmentof  a  post  at  the  mouth  of 
Muscleshell,  and  the  construction  of  a  road  as  coutem[>lated  by  the  gov- 
ernment from  that  point  to  Fort  Ellis,  and  a  branch  to  Helena,  all  these 
difficulties  would  be  avoided,  and  the  certain  and  speedy  delivery  of 
freight  at  the  government  posts  in  the  interior  and  the  settlements 
guaranteed.  The  government  could  save  enough  by  the  reduction  of  the 
freight  tariff  in  one  year  to  ])ay  for  the  construction  of  the  road,  besides 
oi)ening  up  a  tine  country  which  would  soon  be  developed,  and  its  agri- 
culture and  mineral  wealth  of  gold  and  copper  made  available. 

MINERAL  RESOURCES. 

In  giving  a  description  of  the  mineral  resources  of  Meagher  County, 
a  natural  division  based  upon  the  topography  of  the  same  presents 
itself.  The  Belt  range  forms  two  sections  which,  though  very  unequal 
in  size,  are  properly  considered  apart. 

MEAGHER  COUNTY,  WEST  OF  THE  BELT  RANGE. 

That  part  of  the  county  remaining  between  the  Belt  range  and  the 
Missouri  River,  the  western  boundary  of  the  county,  is  merely  a  narrow 
strip  ten  to  thirty  miles  wide  and  eighty  miles  long,  occupying  but  a 
very  small  area  compared  to  the  eastern  section ;  it  has,  however,  yielded 
nineteen  twentieths  of  the  gold  product,  and  contains  neiirly  the  entire 
X)opulation,  industry,  and  civilization  of  the  county. 
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Confederate  Gulch. — Gold  was  first  discovered  in  Confederate  in  the 
winter  ot  ISO-t-'Ga.  Owing  to  dililculties  in  prospecting  the  gnlcli  it  did 
not  receive  tlnit  immediate  attention  which  its  wonderful  yield  in  1868 
proved  it  to  merit.  In  the  spring  of  this  year  a  drain  ditch  was  com- 
pleted to  bed  rock,  and  ground  of  extraordinary  richness  exposed.  Be- 
fore work  had  been  fairly  commenced  a  terrible  storm  inundated  the 
works  and  almost  completely  ruined  the  drain.  When  the  drain  was 
again  reopened  in  the  fall,  daily  average  runs  of  from  $3,000  to  $G,000 
were  made.  The  bed  rock  is  slate,  and  the  richest  deposits  are  usually 
found  in  the  rlMes  formed  by  its  jagged  edges. 

Water  for  working  the  placers  is  brought  from  Boulder  Creek  by  a 
ditch  eight  miles  long,  witli  a  capacity  of  2,000  inches.  The  water  is 
carried  from  the  lett  to  the  right  bank  of  Confederate  Gulch,  through 
an  iron  pipe  22  inches  in  diameter  and  weighing  20,000  pounds.  The 
pipe  descends  a  vertical  distance  of  400  feet,  and  rises  nearly  to  the 
same  height  on  the  othcv  side.  This  ditch  and  iron  siphon  were  con- 
structed at  a  cost  of  $00,0;]0,  by  ]Metcalf,  M(;Gregor  &  Co.  A  second 
ditch,  owned  by  W.  Thomas  &  Co.,  tfu  miles  in  length,  and  costing 
$20,000,  carries  1,200  miner's  laches.  The  Eldorado  ditch  is  hve  miles 
in  length,  carries  800  inches,  and  costs  .S10,000. 

In  the  lower  part  of  Confederate,  King  &  Gillette  have  constructed  a 
bed-rock  Hume  about  3,000  ieet  long  and  bringing  in  a  depth  of  35  feet, 
at  a  cost  of  8^0,000.  The  Hume  is  four  feet  wide  and  two  and  one-half 
feet  high,  with  a  grade  of  three  inches  to  the  rod,  and  has  a  good  dump. 
It  was  feared  by  some  that  this  grade  v.ould  not  be  sufficient  to  carry 
off  the  boulders,  and  i>articularly  the  slate  tailings,  but  actual  work 
demonstrated  these  fears  to  be  entirely  groundless.  It  is  proposed  to 
work  all  the  ground  for  two  miles  above  with  this  Hume.  It  was  in 
operation  for  a  short  time  only  this  season.  Scarcity  of  water  made  a 
suspension  of  work  until  next  year  necessary. 

The  production  of  Confederate,  up  to  18C0,  was  about  $1,100,000. 
No  data  are  at  hand  from  which  to  form  an  approximate  estimate  for 
the  present  season. 

Montana  Gulch  and  Bar,  lying  just  above  Diamond  City  in  Confederate 
Gulch,  have  contained  exceedingly  rich  deposits.  The  pay  streak  in 
the  latter  extended  only  over  2,000  feet,  but  as  high  as  $200  to  the  pan 
were  obtained.  The  bar  was  easily  worked,  there  being  sutlicient  ele- 
vation to  dump,  and  a  larger  amount  of  gold  was  taken  out  at  a  less 
exi)ense  than  ]>erhaps  in  any  other  set  of  claims  in  the  Territory. 

North  of  Confederate  the  western  slope  of  the  Belt  range  is  indented 
by  the  following  gulches:  White,  Avalanche,  Cave,  Magpie,  Horse,  Ore- 
gon, and  Trout  Creek,  Avith  its  tributaries.  New  York,  Itattlesuake,  and 
Kingsbury. 

The  bars  of  White's  Gulch  have  yielded  well.  In  IMagpie  and  Ava- 
lanche a  number  of  drains  and  bed  roc»:  Humes  have  been  run,  but  no 
great  amount  has  been  taken  out  as  yet. 

Four  miles  northwest  of  IMag[)ie,  Cav^e  Gulch  opens  between  low  foot- 
hills. Some  very  rich  bars  have  been  worked.  The  gulch  is  very 
"s]iotted,"  bed  rock  deep,  but  paying  rich  in  placers. 

Nciv  York  Gulch  was  discovered  late  in  the  fall  of  18G5,  during  the 
Sun  Eiver  stampede.  It  is  between  four  and  five  miles  long,  heads  in 
the  Belt  range  and  empties  into  Trout  Creek,  three  miles  above  the 
latter's  confluence  with  the  Missouri  River.  Eattlesnake  and  Kingsbury 
are  tributiU'ies  of  New  York.  The  placers  in  this  district  range  from  20 
to  GO  feet  to  bed  rock.  The  deep  drainage  necessary  is  difficult  to  obtain, 
as  the  bed  of  the  gulch  has  a  gentle  grade^  and  considerable  ground 


CONDITION    OF   MINING   INDUSTRY MONTANA.  297 

remaius  as  yet  imworked.  The  bed  rock  is  slate,  and  very  probably  a 
coutiniiatiou  of  the  same  foriuatiou  underlying  the  vicinage  of  Confed- 
erate further  south. 

New  York  has  yielded  about  $800,000. 

Trout  Creek,  of  which  New  York  and  several  other  rich  gold-bearing 
gulches  are  tributaries,  is  being  thoroughly  prospected  at  present.  Two 
companies  are  at  work  with  pumps  moved  by  water-power.  One  of  the 
coni[)anies  has  reached  bed  rock  at  a  depth  of  <JU  feet,  and  obtained 
flattering  prospects.  The  other  company  have  not  reached  bed  rock  as 
yet;  they  are  55  feet  down  and  have  two  pumi)s  (eight  and  fourteen 
inches)  at  work  with  every  prospect  of  getting  down  in  a  sliort  time. 
Trout  Creek,  in  ordinary  seasons,  never  carries  less  than  li,000  miner's 
Indies  of  water.  It  is  about  twenty  miles  long  ami  empties  three  miles 
below  New  York  into  the  Missouri.  It  su[)plies  McCune  and  Ehlovado 
Bar  ditch  with  water.  The  former  is  three  and  one-half  miles  long, 
carries  COO  inches,  and  costs  -$15,000.  The  second  dit(;h  starts  at  Trout 
Creek,  about  a  mile  below  New  Yorlc,  and  furnishes  Eldorado  Bar  with 
water.  This  bar  is  situated  about  two  miles  below  the  mouth  of  Trout, 
on  the  Missouri.  The  Eldorado  ditch  carries  1,000  inches,  and  is  only 
five  to  six  miles  long;  but,  owing  to  great  engineering  difficulties,  it 
has  cost  in  the  neighborhood  of  $100,000.  One  span  across  Loup  Creek 
is  400  feet  long  and  152  feet  high.  A  third  ditch  has  been  commenced 
tapping  Trout  Creek,  which  will  make  a  large  amount  of  ground  avail- 
able. 

Quartz  figured  conspicuously  in  the  history  of  New  York  during  the 
first  two  years  after  its  discovery,  but  at  present  little  is  doing  in  that 
direction.    The  following  quartz  mills  were  erected,  but  again  removed: 

Gaston  &  Simpson  mill,  steam 30  stamps.^ 

Heudrie  mill ,  steam iJO  stamps.^ 

Lost  Lefij  Mining  Company's  mill,  steam 10  stamps. 

Wessel  &  Wilke's  mill,  water-power G  stamps. 

Several  of  these  mills  were  of  the  most  primitive  order,  with  no  ac- 
cessory i)ans,  &c,,  and  as  the  ore  of  the  vicinage  comes  under  the  classi- 
fication of  "rebellious,"  consisting  of  sulphurets  and  being  accomi)anied 
by  base  metals,  it  may  be  owing  somewhat  to  this  fact  that  quartz  min- 
ing operations  have  not  been  more  successful. 

The  most  prominent  lodes  are  Star  of  the  West  and  Gold  Mountain ; 
amount  of  work  done  unknown. 

IVEEAGHER  COUNTY,  EAST  OF  THE  BELT  RANGE. 

Placers. — A  number  of  the  placers  east  of  the  Belt  range  were  dis- 
covered, worked  and  abandoned  either  on  account  of  deep  diggings, 
the  encroachments  of  water,  little  pay,  or  the  general  restlessness  of 
miners,  who,  not  content  with  a  moderate  compensation  for  their  pay, 
are  continually  prospecting  for  something  better.  From  results  already 
obtained  from  gulches  once  abandoned,  but  now  again  reclaimed  and 
worked,  there  is  every  reason  to  believe  that  a  large  yield  of  gold  would 
be  the  legitimate  result  of  a  thorough  and  systematic  working  of  the 
placers  now  lying  idle. 

Thompson's  OulcJt  is  the  principal  one  now  being  worked,  and  was  dis- 
covered in  1805.  It  was  abandoned  by  the  original  holders,  and  after- 
wards restaked.  It  rises  in  the  Belt  range  about  twenty  miles  south  of 
Diamond  City,  on  the  opposite  side  of  the  range.  It  carries  300  inches 
of  water  to  Deep  Creek.  The  gulch  is  worked  for  three  miles,  the  pay 
streak  is  from  0  to  15  feet  in  depth  and  from  25  to  100  feet  wide.    Ifc 
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is  composed  of  some  vrash  and  clay  and  slate  mixed.  Heavy  boulders 
impede  the  working  in  the  main  gulch,  but  the  bars  on  the  north  side  of 
the  gulch  are  easily  worked  and  pay  well.  The  bed  rock  is  principally 
slate.  About  one  hundred  miners,  mechanics,  &c.,  live  in  the  gulch. 
The  gold  obtained  is  coarse  and  above  the  average  in  fineness,  the  yield 
up  to  date  being  about  $50,000. 

Indiana  Gulch,  eight  miles  north  of  Thompson's,  was  discovered  in 
the  year  1869.  It  is  worked  for  three  miles,  the  pay  streak  being  a 
heavy  wash  8  feet  deep  and  20  feet  wide.  It  is  worked  by  a  company 
of  twenty  miners  known  as  the  House  &  Pratt  Company. 

Ulk  Gulch. — This  gulch  is  five  miles  farther  north,  was  discovered  in 
1805,  empties  into  (Jamas  creek,  and  is  four  miles  long.  Prospecting 
shafts  were  sunk  to  a  depth  of  40  feet  and  good  j^rospects  of  coarse 
gold  obtained,  the  pay  streak  being  principally  a  fine  wash  resting  on  a 
bed  rock  of  slate.  The  rapid  accumulation  of  water  in  the  shafts,  ne- 
cessitating the  construction  of  long  and  expensive  drain  ditches,  com- 
pelled the  miners  to  abandon  the  diggings.  They  will  eventually  be 
worked  with  success,  though  not  before  the  outlay  of  considerable 
ca])ital. 

Thomas  Gulch,  five  miles  north  of  Elk,  was  likewise  discovered  in  1865 
and  abandoned  after  a  limited  amount  of  work  had  been  done. 

Benion  Gulch,  five  miles  north  of  Thomas,  the  i)ay  streak  is  from  4  to 
10  feet  deep,  of  mixed  clay  and  broken  slate.  The  gold  is  very  irregu- 
larly distributed  and  the  gulch  has  not  paid  well. 

Of  the  above,  Indiana,  Elk,  Thomas  and  Benton  Gulches  all  empty 
into  Camas  Creek. 

Beaver  Gulch,  north  of  Benton,  was  discovered  in  1865.  It  empties 
into  Deep  Creek.  The  pay  streak  is  only  from  2  to  6  feet  deep  and 
15  feet  wide.  It  is  worked  by  about  thirty  men  and  has  paid  from 
$3  to  $5  per  diem  to  the  hand. 

It  is  a  fact  worthy  of  note  that  on  both  slopes  of  the  Belt  range,  ex- 
tensive gold  placers  have  been  found,  having  their  fountain-head  within 
a  few  yards  of  each  other,  a  fact  which  seems  to  contirm  the  opinion  of 
experienced  miners  that  there  are  still  large  deposits  of  gold  in  the 
Beit  range,  and  that  a  rich  reward  awaits  the  systematic  and  thorough 
prospector. 

Good  prospects  of  fine  gold  have  been  found  on  the  Swimming  Woman 
and  Fiat  Willow,  tributaries  of  the  Lower  Muscleshell,  and  also  in  the 
Judith  Mountains ;  but  the  placers  have  never  been  worked  on  account  of 
dangers  threatening  from  the  ferocity  of  the  Indians. 

Ditches.-  -There  are  only  four  ditches  in  this  mining  district,  all  con- 
veying water  to  the  miners  of  Thompson's  Gulch.  Two  of  them  belong 
to  Williams  &  Co.,  and  bring  the  water  from  Camas  Cre(;k.  One  is 
three  miles  long,  carries  800  inches  of  water,  and  costs  $3,000;  the 
other  is  two  miles  long,  carries  600  inches,  and  costs  $2,000.  A  third 
ditch  belongs  to  a  joint  company  of  miners,  who  use  the  water  in 
common.  It  is  two  and  a  half  miles  long,  costs  $1,500,  and  brings 
140  inches  from  Birch  Creek.  Ditch  oS^o.  4  was  built  by  Tubbs  «&  McFad- 
den,  at  a  cost  of  $1,500 ;  it  is  two  and  a  half  miles  long,  and  carries  200 
inches  from  Birch  Creek. 

Quartz  lodes. — The  principal  lodes  east  of  the  Belt  range  are  the  copper 
mines  on  the  headwaters  of  the  Muscleshell;  but  owing  to  the  difficulty 
and  exi)ense  of  transportation,  they  are  not  worked  as  much  as  the  ex- 
tent of  the  deposits  and  their  richness  justify.  Danger  from  Indians 
is  also  an  important  obstacle. 

The  copper  mines  of  the  Muscleshell  were  discovered  in  the  spring  of 
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1866  by  a  party  of  miners,  who  had  abandoned  the  placers  in  Elk  Creek. 
In  following  the  Flathead  trail,  which  was  afterwards  ascertained  to 
cross  the  principal  lead,  they  observed  indications  of  copper,  and  upon 
a  close  search  found  rich  pieces  of  ore  and  some  native  copper  sciittered 
over  the  surface  of  the  ground.  They  immediately  took  the  proper  steps 
to  secure  the  valuable  mines  afterwards  discovered  near  the  trail.  The 
discovery  of  the  main  lode  instigated  a  more  thorough  search,  and  other 
mines  quite  as  valuable  as  the  first  rewarded  the  prosi^ectors  for  their 
labor,  and  there  is  no  doubt  that  a  more  systematic  and  careful  exami- 
nation may  yet  reveal  still  more  valuable  mines  than  any  found  so  far. 
These  copper  lodes  are  embraced  in  a  district  known  as  the  Muscleshell 
mining  district,  which  covers  an  area  of  about  thirty  srpiare  miles. 

The  Canada,  Boomerang,  Ohio,  Indiana,  St.  John's,  Granite,  State, 
Oro  Fino,  and  Copperopolis  are  in  every  probability  situated  on  the  same 
vein,  whose  general  direction  is  east  by  south  and  west  by  north.  This 
vein  has  an  average  width  of  15  to  20  feet,  and  the  gangue  consist  of 
heavy  spar,  quartz,  and  brown  spar,  with  the  different  copper  ores,  viz : 
sulphurets,  red  oxide,  malachite,  azurite,  &c.  It  seems  to  be  a  true  and 
permanent  vein,  nearly  perpendicular,  and  covering  the  slate  formation, 
which  forms  the  country  rock  at  right  angles.  The  vein  matter  is  not  uni- 
form, the  ore  varying  in  richness  from  ten  to  twenty-five  per  cent.  Occa- 
sionall}^  there  are  zones  of  exceedingly  rich  peacock  and  .red  oxide  ore, 
ranging  from  forty  to  seventy  per  cent,  of  copper.  The  ore  of  the  jSTowlan 
contains  red  oxide  and  assays  forty  per  cent,  of  copper,  and  sixty  per 
cent,  in  gold  and  silver  per  ton.  The  Crittenden,  Mountain  Queen,  and 
Tuscarawas,  east  of  Copper  Creek,  are  also  probably  true  veins.  Eight 
miles  to  the  southeast  the  Vivian,  White  Cloud,  and  De  Soto  form 
another  cluster  of  veins. 

There  is  an  abundance  of  timber  near  the  lodes,  and  the  water  from 
the  Muscleshell  furnishes  sufticient  power  for  working  blast  furnaces,  if 
it  should  be  found  advisable  to  reduce  the  ores  at  the  mines.  At  the 
present  prices  of  labor  and  the  heavy  expense  of  transportation  to  and 
from  the  mines,  they  will  not  pay.  All  the  supplies  for  the  mines  and 
their  products  would  have  to  be  hauled  to  and  from  Benton,  via  Helena 
and  Diamond  City. 

A  shipment  of  three  tons  of  ore,  selected  from  fiv^e  different  lodes,  wan 
sent  to  Baltimore  in  the  fall  of  1807.  It  was  merely  an  experiment,  but 
the  results  demonstrated  the  value  of  the  ore  when  cheap  trausi)orta- 
tion  can  be  obtained. 

The  average  yield  was  twenty-five  per  cent,  copper.  By  the  erection 
of  proper  concentrating  machinery,  large  quantities  of  rich  ore  could  be 
shii)ped  to  Swansea,  Baltimore,  or  Boston.  There  must  be  some  cheaper 
method  of  transportation,  however,  before  this  can  be  done  to  advantage. 
The  construction  of  the  road  now  contemplated  by  the  government  from 
the  mouth  of  Muscleshell  to  Fort  Ellis,  would  open  a  way  to  the  Missouri 
River,  whence  returning  steamers,  without  freight,  could  take  the  ores 
to  St.  Louis  or  New  Orleans  at  a  reasonable  rate,  and  the  ore  could  be 
shipped  to  such  smelting  works  offering  the  best  advantage. 

INDUSTRIAL  PROGRESS. 

In  the  absence  of  the  ofScial  returns  for  1809,  I  append  the  table  of 
taxation  for  1808.  Since  that  time,  every  item  has  materially  in- 
creased. 

Acres  under  cultivation 12, 500 

Value  of  improvements $11, 386 
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Number  of  live  stock 1, 890 

Viiluc $79, 756 

Caiiital  ill  iiuTcliaiuli.siiig $52, 251 

Total  valuatiou  of  pro[)L'rty $357,  405 

It  is  very  imicli  to  be  regretted  that  so  large  a  proportion  of  Meagher 
County  is  not  in  better  comninnication  witli  the  other  territorial  settle- 
ments, and  tliat  up  to  the  present  it  has  only  served  alternately  as  the 
hunting-ground  and  battle-lield  of  savages.  Its  natural  advantages 
cannot  be  too  highly  prized.  Possessed,  as  it  is,  of  the  finest  grazing 
lands  iu  the  world,  its  l)eautiful  valleys  attest  the  fertility  of  the  soil  in 
abundant  crops  of  rich  nutritious  grasses  an<l  wild  oats;  its  conntless 
streams  of  pure  water  furnish  unlimited  power  for  mills  of  all  kinds; 
its  mountains,  covered  witli  dense  forests  of  pineaud  spruce,  are  seamed 
with  lodes  of  gold,  co[)per,  and  silver. 

Game  of  all  kinds  abounds.  Buffalo,  elk,  deer,  antelope,  moose,  moun- 
tain slieep,  grizzly,  black,  and  cinnamon  bear.-;,  and  in  Deep  and  Judith 
Rivers  the  finest  trout,  are  plentiful.  Aside  from  these  advantages,  it  is 
blessed  with  a  salubrious  climate,  moderately  warm  summers,  and  mild 
winters.  It  is  destined,  at  no  distant  day,  to  contain  the  happy  homes 
of  a  large  population. 


CHAPTER  XLV 

JEFFERSON    COUNTY. 

This  county,  next  to  Lewis  and  Clarke  the  smallest  in  the  Territory, 
lies  between  Madison  in  the  south,  Gallatin  in  the  east,  Lewis  and  Clarke 
in  the  north,  and  along  its  western  boundary  it  is  divided  from  Deer 
Lodge  by  the  main  chain  of  the  Rocky  i\lountains.  The  Missouri  River 
separates  it  from  the  northern  [)art  of  Gallatin,  iind  into  this  river  run 
all  the  waters  of  the  county.  The  princii)al  streams  are  the  Prickly  Peai' 
and  Crow  Rivers,  the  North  Boulder,  White  Tail  Beer,  Sandy,  and  Pipe- 
stone Creeks. 

Tiie  first  placers  in  the  county  were  discovered  in  the  valleys  of  the 
Prickly  Pear  and  Bi)ulder.  The  latter  region  caused  quite  an  excite- 
ment in  18G4r,  and  much  prospecting  was  carried  on  at  that  time.  These 
"rushes"  have  been  rei)eated  almost  every  year  since  that  time,  but 
mostly  without  sufficient  cause.  In  fact,  the  bars  in  the  main  stream 
contain  the  gold  very  unevenly  distributed,  and  [)rincipally  for  this  rea- 
son the  operations  on  the  stream  have  been  but  moderately  profitable. 
An  exception  is  the  Old  Bar  about  eiglit  miles  above  the  Boulder  cross- 
ing, a  locality  which  luis  furnished  a  stea<ly  and  satisfactory  yield. 
BetAcen  the  Old  Bar  and  the  crossing  the  bars  have  been  worked  to 
some  extent  during  the  last  season.  It  is  intended  to  eventually  turn 
Boulder  Creek  from  its  bed  m  the  neighborhood  of  the  upper  bars,  in 
order  to  work  the  bed  along  the  lower  part  of  this  creek.  This  will  open 
up  several  miles  of  undoubtediy  very  rich  ground. 

Two  bed  rock  fiumes  were  constructed  in  1808  on  Basin  Creek,  one  of 
the  northern  tributaries  of  the  Boulder,  and  siiu;e  that  time  these  mines 
have  paid  quite  well.  The  ground  was  originally  discovered  to  be  gold- 
bearing  in  18i)o,  but  owing  to  want  of  capital  and  other  causes  no  exten- 
sive operations  could  be  entered  into,  and  the  diggings  attracted  there- 
fore little  attention  until  the  summer  of  1808.     In  the  same  neighborhood 
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several  small  gulches  have  been  prospected  with  encouraging  results  as 
to  yield.  In  most  of  them,  however,  the  insufficienoy  of  water  was 
severely  felt  during  last  season. 

On  the  Jefferson,  a  short  distance  below  the  mouth  of  the  Bouhler, 
some  very  rich  bars  have  been  discovered.  They  were  worked  with 
water  raised  from  the  Jefferson  by  means  of  water-wheels  and  bucket- 
pumps. 

On  the  Pipestone,  part  of  which  runs  through  Madison  County,  placers 
were  discovered  in  lb04.  Some  of  the  claims  paid  well  from  the  begin- 
ning, but  not  until  bed-rock  flumes  and  hydraulics  were  introduced  was 
the  gulch  made  generally  productive.  During  last  fjill  an  intense  excite- 
ment sprung  up,  caused  by  the  alleged  discovery  of  new  and  exceedingly 
rich  diggings  on  this  creek.  The  gold  was  reported  coarse  and  of  tine 
quality,  and  so  abundant  that  a  yield  of  $20  per  day  to  the  hand  was 
claimed  by  many.  I  have  not  had  any  later  news  of  this  locality,  but  it 
is  probable  that  the  first  reports  were  rather  highly  colored  and  over- 
reached the  facts. 

Near  Beavertown,  a  few  miles  south  of  Jefferson,  exist  copper  placers. 
The  particles  of  copper  being  sharp  and  pointed  and  held  together  by 
portions  of  half-decomposed  quartz,  the  vein  these  deposits  originated 
from  ought  to  be  near  the  locality  of  the  placers.  I  am  not  informed, 
however,  whether  prospecting  for  the  lode  has  been  snccessful. 

The  Indian  Creek  diggings  were  discovered  in  18GG.  Althougli  they 
attracted  considerable  attention  very  little  gold  was  produced  until  last 
year,  when  ditches  were  constructed  to  drain  the  upper  part  of  the  gulch, 
where  the  bed  rock  lies  very  deep.  On  the  west  side  of  Indian  Creek, 
and  in  the  neighborhood  of  Spring\  ille,  exist  extensive  dry  gulches  and 
bars.  This  district  suffers  very  much  from  the  great  scarcity  of  water, 
and  various  small  ditches  have  been  constructed  to  supply  this  want. 
The  most  important  one  is  the  ditch  carrying  the  water  of  White  Horse 
Creek  to  the  bars.  It  is  seven  miles  long,  and  300  feet  only  of  this  dis- 
tance are  flumes.  It  holds  200  inches  of  water,  and  was  finished  at  a 
cost  of  $8,000  in  1807.  Tliere  is  not  enough  water  furnished  yet,  still 
the  mines  have  mostly  been  i)rofitably  worked  since  their  discovery  in 
1807. 

The  placers  in  the  neighborhood  of  Radersburg  on  Crow  Creek  consist 
of  extensive  flats  and  bars.  Tlie  ground  is  so  flat  that  enough  fall  can 
rarely  be  had  to  run  off  the  gravel,  and  the  gravel  is  not  rich  enough  to 
pay  for  strii)ping  and  shoveling.  In  June,  18G9,  the  population  at  these 
mines  was  about  loO,  five  hydraulics  were  in  operation,  and  the  sui)ply 
of  water  was  satisfactory.  Forty  claims  were  worked  and  most  of  them 
at  a  fair  profit.  Later  in  the  season  the  supply  of  water  was  insuffi- 
cient. A  ditch,  seven  miles  in  length,  conducts  the  water  from  the  upper 
part  of  Crow  Creek  to  the  diggings.  It  carries  400  inches  of  water,  con- 
tains 200  feet  of  flaming,  and  was  finished  by  the  liadersburg  Ditch 
Company  in  1808  at  a  cost  of  over  $12,000.  It  has  changed  hands  during 
last  season.  The  diggings  on  Wdson  Creek,  one  of  the  tributaries  of 
Crow  Creek,  are  said  to  have  paid  well  during  last  spring. 

The  principal  veins  in  this  county  are  situated  in  the  vicinity  of  Jeffer- 
son City  and  Beavertown,  and  near  Radersburg  and  Springville.  The 
veins  of  the  former  locality  were  discovered  at  an  early  date  in  the  his- 
tory of  this  region.  They  are  all  silver-bearing  galena  lodes,  and  much 
work  has  been  done  and  considerable  money  expended  on  some  of  them. 
The  developments  on  the  Gregory,  made  at  great  expense,  were  especially 
highly  encouraging,  and  smelting  works  were  erected  to  beneflciate  the 
ores.    Unfortunately,  however,  the  American  hearth  was  selected  as  the 
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apparatus  supposed  to  be  adapted  to  the  treatment  of  these  ores.  The 
ores  carry  too  much  gangue  to  permit  of  successful  smelting*  in  this 
furnace,  and  the  experiments  proved,  of  course,  unsuccessful.  This  dis- 
couraged the  owners  so  that  they  suspended  operations  after  having 
spent  much  money  in  experimenting.  The  furnace  was  finally  sold  for 
taxes  during  last  year.  A  second  furnace  was  erected  for  the  purpose 
of  treating  the  ores  from  the  Alta.  The  ores  from  this  mine  are  sinnlar 
to  those  of  the  Gregory,  but  as  those  delivered  for  smelting  were  better 
sorted  and  carried  less  gangue,  smelting  succeeded  moderately  well, 
though  much  silver  is  said  to  have  been  lost  in  the  slag.  At  present 
none  of  these  mines  are  in  a  very  prosperous  condition. 

The  lodes  in  the  neighborhood  of  Radersburg  and  Springville  are  very 
little  developed,  but  are  said  to  be  rich  on  the  surface.  In  the  former 
locality  Messrs.  Blacker  &  Keeting  have  erected  an  arrastra  with  two 
stamps  attached  near  tlie  Leviathan  lode.  Eleven  tons  from  the  Keeting 
lode,  crushed  and  worked  in  the  arrastra,  yielded  $1,300.  Fourteen  tons 
from  the  11.  E.  Lee,  worked  in  Nave's  arrastra,  yielded  $45  per  ton. 


CHAPTER  XLVL 

MADISON    COUNTY. 

This  county  is  situated  in  the  extreme  southern  part  of  the  Territory 
and  adjoins  the  northeastern  portion  of  Idaho  on  its  southern,  Beaver 
Head  and  the  southeastern  corner  of  Deer  Lodge  County  on  its  western, 
Jefferson  and  Gallatin  Counties  on  its  northern,  and  Gallatin  County 
and  the  Territory  of  Wyoming  on  its  eastern  boundary  line.  It  is  drained 
by  the  afliuents  of  Beaver  Head,  Jefferson,  and  Madison  Rivers. 

Gold  was  discovered  first  on  June  2,  1803,  in  Akler  Gulch,  and  it  is 
reported  that  up  to  tlie  fall  of  18GG  8'>0,000,000  were  taken  out  from  this 
single  locality.  Besides  this  gulch  the  following  have  since  been  found 
to  contain  gold: 

RaniHhorn  Gulch,  north  of  xVlder.  Rich  deposits  of  gravel  have  been 
found  beneath  what  had  been  formerly  considered  the  bed  rock.  The 
gulch  has  been  very  productive  and  will  prob  .bly  be  so  in  future. 

Biviii's  Gulch  has  also  been  profitably  worked  and  is  still  productive. 

Norwcrjian  Gulch  and  Washington  Bar,  in  the  Hot  S[)ring  district,  were 
discovered  in  March,  18G4,  and  have  been  moderately  remunerative. 
The  yield  for  1808,  however,  did  not  exceed  820,001). 

Wigwam  Gulch,  a  tributary  to  Alder,  has  been  lately  discovered.  It 
is  reported  to  have  yielded  rich  returns  during  the  last  year. 

As  a  general  thing  the  placers  of  the  county  have  done  as  well  during 
the  last  year  as  they  have  before,  wherever  the  great  drought  of  the  last 
season  has  not  prevented  gulch  mining  altogether. 

So  far  as  developed,  the  Everett,  Green  Campbell  lode  in  Silver  Star 
district,  takes  the  lead  in  quartz  mining  in  the  county.  Thirteen  hund- 
red feet  of  it  have  been  developed  and  the  lode  is  now  sought  to  be 
tapped  by  two  tunnels,  one  to  strike  it  at  a  depth  of  104,  the  other  at 
320  feet  below  the  surface.  These  tunnels  will  drain  both  the  original 
location  and  its  extensions.  None  of  the  shafts  sunk  so  far  are  deeper 
than  75  feet  vertical,  but  they  show  a  vein  of  gold  quartz  sufiiciently 
promising  to  warrant  the  contemplated  work  on  the  tunnels  above  men- 
tioned. The  average  yieJd  ot  the  ore  crushed  in  the  compauy's  mill  has 
been  $20  per  ton. 
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The  Iron  Eod,  in  the  same  district,  is  so  far  considered  the  next  best 
gold  mine  in  the  county.  The  ledge  is  free  from  water  to  the  lowest 
level  reached,  200  feet,  and  is  considered  very  valuable,  having  furnished 
the  Stevens  and  Trivitt  mill  regularly  with  ore  during  the  entire  year  with 
gratifying  results.    The  gold  occurs  free  in  the  quartz. 

The  lode  considered  next  in  valne  to  the  above  in  this  county  is  the 
Keystone,  in  Summit  district.  It  was  discovered  in  the  latter  part  of 
1883,  and  is  now  owned  principally  by  E.  Covely.  It  has  been  and  is 
now  successfully  worked  for  gold.  To  a  depth  of  170  feet,  the  jtresent 
bottom  of  the  workings,  the  vein  has  shown  great  regularity  and  rich- 
ness. 

The  foregoing  are,  of  course,  not  the  only  gold  mines  recorded  and 
opened  in  the  county  ;  there  are  many  more  of  perhaps  as  great  and 
even  greater  value,  but  future  developments  must  prove  them  to  be 
what  they  are  now  supposed  to  be  from  the  slight  improvements  made 
on  them. 

The  principal  silver-bearing  veins  which  have  so  far  attracted  atten- 
tion are  found  in  Brown's  district,  not  far  from  Virginia  Oity.  They  are 
the  Pacific,  Black,  lioma,  Louane,  and  True  Silver  ledges.  They  are 
carrying  some  native  silver  and  decomposed  ores,  but  principally  sul- 
phurets.  The  results  reached  so  far  are  sufficiently  encouraging  to  the 
owners  to  induce  them  to  erect  additional  machinery  for  more  speedy 
and  advantageous  working  of  the  mines.  The  following  mills  have  been 
erected  in  the  county : 

Hot  Spring  District. — Cope  mill,  in  Canadian  Gulch,  erected  in  1SG5. 
Three  batteries  of  five  stamps  each;  weight  of  stamps,  000  pounds  each; 
drop,  V2i  inches ;  50  drops  per  minute,  driven  by  a  10  horsepower  engine  ; 
cost,  $33,000;  ca])acity,  20  tons  in  21  hours.  Two  arrastras,  one  amalga- 
mator, and  blankets  complete  the  works.  The  amount  of  quartz  crushed 
has  not  been  kept.  Average  value  of  quartz  worked,  $30.  Cost  of  ex- 
traction and  reduction,  $5  each.  The  mill  is  now  owned  by  George  F. 
Cope  and  in  operation. 

Midas  mill,  erected  in  1837  by  the  Midas  Company  of  Rochester,  New 
York,  was  built  in  San  Fraucis;;o,  California,  and  costs  $50,000.  It  has 
three  batteries  of  five  stamps  each.  Weight  of  stamps,  000  pounds; 
drop,  8  inches,  and  00  times  per  minute;  capacity,  25  tons  per  21 
hours.  It  is  driven  by  steam-power;  contains,  besides  the  stamps,  one 
Blake  crusher,  two  Wheeler  i)ans  and  one  concentrator.  No  registry 
of  ore  crushed;  yield  and  cost  of  reduction  unknown.  The  mill  is  now 
running. 

The  New  York  and  Montana  Mining  Company's  mill  was  erected  in 
1880,  and  can  be  driven  by  water  or  steam-power.  Contains  four  bat- 
teries of  five  stamps  each;  weight  of  stamps,  000  pounds;  drop,  10 
inches,  and  00  times  per  minute.  Capacity,  20  tons  per  day;  has  five 
Eaton  pans  and  four  concentrators  attached.  It  is  not  in  operation  at 
present. 

The  Clark  and  Upson  mill  of  Hartford,  Connecticut,  was  erected  iu 
1809.  Contains  twelve  stamps  of  500  paunds  each.  Drop,  8  inches,  and 
50  times  per  minute.  Capacity,  15  tons  per  day.  It  is  driven  by  steam- 
power  ;  contains  two  arrastras  and  one  concentrator.  Cost  unkowu  ;  not 
in  operation  at  present. 

Tlie  Hobart  mill  was  erected  in  1808.  It  has  five  stamps,  weighing  GOO 
pounds  each.  Drop,  8  inches,  00  strokes  [)er  minute  ;  driven  by  water- 
power;  capacity,  0  tons  in  24  hours;  one  arrastra  is  attached.  The 
mill  is  now  crushing  ore  yielding,  on  an  average,  $15  per  ton.  Number 
of  tons  crushed,  cost  of  extraction  and  milling  unknown. 
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Sharp's  mill,  erected  in  18G9,  has  five  stamps  of  000  pounds  each  and 
two  arrastras.  No  statistics  can  bo  in;ithered  from  this  mill  as  no  records 
are  kept.     It  is  said  to  be  rnimint;-  at  a  bn\ue  protit. 

Hall  &  Spaldin,<>-  mdl,  erected  iH  ISiJS,  Imstwo  batteries  of  live  stamps 
each;  is  driven  by  water-power,  and  has  a  capacity  of  10  tons  per  day. 
The  yield,  so  far,  has  been  $15  [)er  ton  of  ore  crushed.  Itisnot  rumiing 
at  i)resent. 

The  Brooklyn  Golden  Ore  Company's  mill  was  erected  in  1SG7.  It  is 
driven  by  steam-[)ower  and  has  two  batteries  of  live  stamps  each. 
Weigiit  of  stami)s,  500  pounds  each;  drop,  9  inches,  50  times  per 
minute ;  caj)acity,  12  tons  per  U4  hours.     No  statistics  ;  mill  not  running. 

Besides  the  foregoing  mills  there  are  three  arrastras  in  Hot  Spring 
district.     They  are  all  [)ro|)elled  by  water  and  paying  well  at  present. 

It  may  be  stated  that  the  value  of  the  bidlion  produced  in  Upper 
and  Lower  Eot  Spring  and  Norwegian  districts  varies  from  $11  to  $20 
X)er  ounce  in  coin. 

71////  Creek  District. — The  Brauham  mill,  with  twelve  stamps  of  500 
pounds  each,  a  drop  of  12  inches,  40  strokes  per  minute,  and  a  capacity 
of  12  tons  per  21  hours,  was  erected  in  18G5.  It  is  driven  by  water- 
power;  its  yield,  so  far,  unknown,  and  the  average  cost  of  reduction  is, 
as  near  as  can  be  ascertained,  about  $2  per  ton.  The  only  saving  ap- 
paratus, aside  from  the  batteries,  are  tables  and  blankets.  The  mill  is 
owned  by  0.  C.  and  M.  Brauham,  and  now  idle. 

The  Bradley  arrastra  is  now  running.  It  has  a  capacity  of  1,500  pounds 
per  day ;  is  i)rop3lled  by  water  and  works  ore  from  the  Branham  lode. 
Yield  unknown,  but  reported  good. 

Quartz  Hill  District. — A.  AV.  Whittacker's  mill  contains  three  stamps 
of  100  pounds  each,  droi),  12  inches,  and  40  per  i:^inute ;  propelled  by 
water.  Yield  of  ore  crushed,  so  far,  815  to  $18  per  ton.  It  is  now 
running. 

Wisconsin  Creelc  District. — In  this  district  there  are  two  arrastras  run- 
ning by  water,  each  paying  well.  They  work  ores  from  the  company  lode, 
which  yield  $23  per  ton. 

Silcer  Star  District. — The  Ev^erett,  Green  Campbell  Mining  Company 
of  Cleveland,  Ohio,  are  running  a  10-stamp  mill  with  two  batteries,  four 
Horn  pans,  and  two  settlers.  Weight  of  stamps,  080  pounds  ;  drop  8^ 
inches,  and  00  per  minute.  It  is  rua  by  s'eampo'.ver,  has  a  capacity  of 
18  tons  in  21  hours,  and  cost  $25,000.  The  cost  of  re;luction  is  $5;  the 
average  yield  of  the  ore  of  the  Green  Campbell  mine,  which  it  is  work- 
ing, IS  $20. 

The  Stevens  and  Trivitt  mill  is  in  the  upper  part  of  the  district.  It 
is  inclosed  by  a  frame  building  and  driven  by  steam.  There  are  twelve 
stamps  of  000  pounds  each,  arranged  in  two  batteries;  dro^),  l)  inches, 
and  50  times  per  minute.  It  was  erected  in  1808  at  a  cost  of  $30,000. 
There  is  a  saving  apparatus,  consisting  of  blankets  and  arrastras,  at- 
tached. Cost  of  reduction,  $5  per  ton ;  average  yield  of  ore  from  the 
Iron  Rod  lode  about  %j[)  per  ton. 

Besides  the  mills  there  are  six  or  seven  arrastras  now  running  in  the 
district.  On  an  average  they  are  more  successful  than  the  mills.  Most 
of  them  are  located  in  Hell  Canon  and  propelled  by  water. 

Rochester  District. — The  Madison  County  Mining  Conipany's  mill  has 
ten  stamps  and  two  arrastras  with  blankets.  It  was  moved  from  Hot 
Spring  district  about  a  year  ago  and  has  been  mostly  running  on  ore 
from  the  Watseka  and  Nav6  lodes.     Yield  unknown. 

Hendrie  and  Woodworth's  mill,  erected  near  by,  (contains  ten  stamps 
and  is  propelled  by  steam-power.    It  is  idle  at  present. 
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Three  arrastras,  propelled  by  water,  are  successfully  operated  in  the 
district. 

The  placers  lately  found  in  Eochester  Gulch  in  this  distrist  could  not 
be  worked  successfully  so  far,  owing  to  the  character  of  the  soil,  the 
scarcity  of  water,  and  want  of  fall  in  the  gulch.  Bed  rock  has  only  been 
reached  by  shafts,  but  from  indications  by  practical  tests  it  is  believed 
that  the  gulch  can  be  made  to  pay  handsomely  by  the  expenditure  of 
some  capital  for  ditches. 

The  Summit  District — The  How  mill  was  built  in  St.  Louis  and  erected 
in  1806.  It  contains  twenty  stamps  and  two  arrastras  with  blankets.  It 
is  propelled  by  steam-power  and  inclosed  in  a  stoue  building.  Idle  for 
the  want  of  ore. 

The  Postlewait  and  Hawkeye  mill  contains  fifteen  stamps,  with  settlers, 
arrastras,  and  blankets.  Propelled  by  steam-power  and  inclosed  in  a 
stone  building.  It  has,  of  late,  made  two  very  successful  runs  on  ore 
from  the  Keystone  lode,  the  first  of  which  yielded  $1C,  the  second  $38 
per  ton. 

The  How  mill  is  expected  to  start  up  soon  on  ores  from  the  Polar  Star 
Nelson,  and  How  lodes. 

Tlie  fine  Chilian  mill  of  the  Montana  Gold  and  Silver  Mining  Company 
of  Philadelphia  has  been  idle  for  a  long  time  for  the  want  of  ores,  and 
is  under  attachment  for  debts  to  mechanics  and  laborers. 

The  Lucas  mill,  of  twenty  stamps,  steam-i)ower,  building  of  stone,  hae 
been  idle  for  the  last  two  years  on  account  of  lawsuits  and  want  of  ore 

There  are  two  more  mills  in  the  district  which,  however,  have  not  been 
erected  as  yet. 

The  development  of  quartz  mines  in  this  district  has  of  late  been  en- 
couraged and  greatly  stimulated  by  liberal  offers  from  the  millmen  to 
mine  owners,  and  the  promised  reduction  in  their  cluirges  for  reduction 
will  undoubtedly  hasten  the  progress  of  mining  matters  very  much. 

The  principal  jilacer  diggings  in  the  district  have  so  far  been  in  Alder 
Gulch,  which  is  worked  mostly  by  bed-rock  flumes.  Messrs.  Hall  and 
Southmaid  are  said  to  have  taken  out  from  their  upper  flume  alone 
$05,000  during  the  last  year. 

Broioi's  District. — This  district  is  at  last  assuming  the  character  of  a 
first-rate  silver  district.  The  following  beneficiating  apparatus  has  been 
erected  so  far : 

The  Conner  mill,  erected  in  1808,  has  ten  stamps,  arrastras,  and  pans. 
It  is  driven  by  steam,  and  inclosed  in  a  frame  building. 

The  Christenot  Chilian  mill  with  barrels  and  arrastras.    It  is  now  idle. 

Besides  the  above,  seven  arrastras,  j^ropelled  by  water,  are  now  in 
successful  operation  and  paying  well. 

Williams  and  Granite  Districts. — One  mill  and  several  arrastras  are  in 
operation  in  these  districts,  with  what  success  I  could  not  learn. 


CHAPTER  XLVII. 

BEAVER    HEAD     COUNTY. 

This  county  lies  in  the  extreme  southern  part  of  the  Territory.  Its 
area  occupies  two  degrees  of  longitude  and  one  and  one-half  of  lattitude. 
It  is  bounded  on  the  south  and  southwest  by  the  Territory  of  Idaho;  on 
the  west  by  Missoula ;  on  the  north  by  Deer  Lodge ;  on  the  east  by 
Madison  County,  Montana.  Numerous  lofty  mountaiu  ranges,  beautiful 
H.  Ex.  Doc.  207 20 
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valleys,  clear  mouutain- brooks,  creeks,  and  rivers  abound  in  this  county. 
The  more  prominent  of  the  latter  are  the  Bift'  Hole  and  Beaver  Head,  the 
lied  Rock,  Horse  Prairie,  and  Grasshopper.  Eed  Kock  is,  undoubt- 
edly, the  most  extreme  tributary  of  the  Missouri  River. 

Bearer  Head  Valley  is  an  extensive  tract  of  good  farming  land,  but 
thiidy  settled  so  far.  The  rancheros  have  turned  their  attention  mainly 
to  stock  raising,  and  from  3,000  to  5,000  head  of  cattle  and  horses 
graze  summer  and  winter  on  the  luxuriant  pastures  of  this  valley. 
Had  it  not  been  for  the  destructive  pest,  the  grasshoppers,  during  the 
last  three  years,  several  thousand  acres  of  land  would,  undoubtedly,  be 
now  under  cultivation ;  but,  as  they  destroyed  the  crops  invariably,  the 
farmers  have  become  discouraged.  Large  quantities  of  the  best  hay, 
however,  are  annually  cut  from  numerous  natural  meadows.  Among 
other  valleys  in  the  county,  equally  fertile  and  inviting.  Horse  Prairie 
and  Big  Hole,  deserve  especial  mention. 

Bannaclc^  the  county  seat,  contains  a  i)oi)ulation  of  about  500 
souls.  It  is  situated  at  the  mouth  of  a  large  caiion  on  the  north  side  of 
Grasshoi)per  Creek,  ten  miles  from  its  continence  with  the  Beaver  Head 
or  Red  Rock.  Three-fourths  of  the  i^eople  are  engaged  ;n  gulch,  bar, 
and  hill  mining. 

The  hrst  mining  in  the  county  was  done  at  this  ])lace  in  1SG3.  That 
year  not  less  than  $000,000  gold  were  produced.  Formerly,  the  placer 
mines  were  supposed  to  extend  only  eight  miles  down  the  stream,  now 
they  are  known  to  exist  also  above  the  town  for  a  distance  often  miles, 
as  far  as  Bald  Mountain. 

The  whole  surface,  foot-hills,  and  dry  gulches,  pay  largely,  when  mined 
by  hydraulics.  The  only  question  in  this  connection  is,  whether  a  sufli- 
cient  amount  of  water  can  be  brought  high  enough  up  the  hills,  to  make 
pro ti table  work  on  both  foot-hiils  and  dry  gulches  possible. 

It  was  reported  at  one  time  that  these  placers  were  about  exhausted. 
Nothing  could  be  more  erroneous  than  such  a  statement.  It  is  true 
that  after  Alder  Gulch,  whicli  so  easily  yielded  its  tens  of  thousands, 
Last  Chance,  Confederate,  Black  Foot,  and  other  localities  were  discov- 
ered, these  i^lacers  were  neglected  for  three  years,  and  the  yield  meas- 
urably fell  off  5  but  still,  there  was  considerable  over  wages  made  during 
all  that  time.  A  new  era  in  placer  mining  commenced  in  18G7,  when 
the  larger  operation  of  the  Baunack  Mining  Company  and  Ditch  Com- 
pany proved  a  complete  success. 

Tlie  first  mining  had  been  done  with  the  water  of  the  old  ditch,  which, 
constructed  in  18G3  solely  for  the  puri)ose  of  selling  Avater  to  the 
miners,  had  cost  815,000.  Its  jength  was  fifteen  miles.  Water  was 
sold  up  to  18G7  at  75  cents  per  inch,  rather  a  heavy  tax  for  the  miners 
and  discouraging  them  greatly.  In  1807,  however,  the  above  men- 
tioned company  completed  a  new  ditch,  thirty  miles  in  length,  at  a 
cost  of  $35,000.  The  capacity  of  the  old  ditch  is  -{,000,  that  of  the 
new  one,  1,000  inches.  Both  of  them  cover  over  five  hundred  acres 
of  miuing  ground,  and  not  less  than  fifteen  miles  of  dry  gulches.  The 
average  number  of  men  employed  by  the  company  during  the  last  two 
years  has  been  thirty,  and  the  average  wages  paid  by  them  $0  currency 
per  day.  They  control  all  the  water  in  the  two  ditches  and  sell  none  to 
miners.  In  this  manner  they  are  enabled  to  work  a  vast  extent  of  min- 
ing ground  to  great  advantage,  and  at  the  same  time  to  pay  higher 
wages  to  the  miners  emj^loyed  by  them.  During  last  season  they  have 
been  running  six  hydraulics,  but  in  an  ordinary  season  thej"  can  work 
ten.  Although  this  locality  did  not  suffer  as  much  from  the  drouth  as 
other  portions  of  the  Territorj^,  because  the  ditches  are  brought  from 
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the  main  creeks,  there  was  still  a  very  perceptible  difference  between 
the  last  season  and  others.  The  operations  of  the  company  have  been 
mainly  confined  to  the  sonth  and  west  of  Bannnck. 

Whitens  ditch  receives  its  water  from  Grasshopper  Creek.  It  com- 
mences one  mile  below  the  town,  and  crossing  and  recrossiiig  the  creek 
it  extends  three  and  a  half  miles  down  stream.  The  work  was  prin- 
cipally done  by  the  owners  themselves,  at  a  cost  of  not  less  than 
$25,000.  its  capacity  is  900  inches.  The  company  employ  three 
hydraulics  and  twenty  miners.  Their  income  during  the  last  season  is 
said  to  have  been  highly  flattering.  It  is  intended  to  extend  this  ditch 
during  the  winter  so  as  to  cover  a  greater  surface  and  richer  mines. 

Canon  ditch  has  been  extended  during  the  last  summer  from  an  old 
ditch,  which  commences  a  few  miles  below  White's  ditch,  and  six  miles 
from  town  down  the  canon.  The  cost  was  $7,000.  It  now  covers  a 
large  extent  of  rich  placers.  The  capacity  of  the  ditch  is  GOO  inclies. 
The  company  had  only  two  months  left  for  mining  in  the  last  season, 
during  which  tiuie  they  employed  ten  hands.  They  are  said  to  have 
made  more  during  this  short  time  of  actual  work  than  their  ditch  cost 
them  to  build.  According  to  this  their  future  i^rospects  seem  to  be 
satisfactory. 

Pioneer  ditch,  fed  by  two  small  streams  at  the  base  of  Bald  IMoun- 
tain,  is  ten  miles  long,  carries  000  inches  of  water,  and  cost  85,000. 
It  covers  the  foot-hills  north  of  Bannack  and  eight  miles  of  dry  gulches, 
besides  many  bars  and  gulches  beyond.  Two  years  ago  it  was  unknown 
that  these  foot-hills  contained  gold  ;  now  the  company's  property  is  con- 
sidered very  valuable.  As  a  six-mile  extension  of  the  old  ditch  was 
completed  during  last  season,  the  company  had  only  three  months  left 
for  actual  mining.  The  average  number  of  men  employed  was  eight,  at 
$0  per  day.  In  an  ordinary  season  twenty  to  thirty  men  can  be  employed 
here  profitably  as  night  and  day  hands.  The  company  have  done  well 
during  last  season,  but  intend  to  employ  Chinamen  during  the  next; 
indeed,  it  is  the  general  desire  of  parties  operating  in  this  neighborhood 
to  introduce  this  kind  of  labor  in  both  placer  and  quartz  mines,  in  order 
to  get  rid  of  the  past  curse  of  these  regions,  the  extravagant  prices  paid 
for  labor.  It  is,  of  course,  impossible  to  say  at  the  present  day  what 
effects  and  results  such  a  change  may  produce,  but  everybody  is  confi- 
dent that  it  will  help  progress  greatl}'. 

HORSE  PRAIRIE  MINES. 

These  mines  are  located  on  a  branch  of  the  creek  of  the  same  name, 
about  thirty-five  miles  southwest  of  Bannack. 

The  bar  mining  in  this  gulch  has  been  very  profitable  during  the 
last  two  years,  especially  to  the  Yearian  brothers,  who  have  done  the 
principal  mining.  They  have  constructed  a  ditch  of  fifteen  miles  in 
length,  with  a  capacity  of  1,000  inches,  at  a  cost  of  $15,000.  Last  sea- 
sou  water  was  rather  scarce,  but  ordinarily  they  can  run  five  hydraulics 
and  employ  thirty  miners.  Six  dollars  in  currency  per  day  has  been 
paid  by  them  during  last  summer,  while  formerly  they  paid  $G  in  gold. 
The  bar  belonging  to  them  is  one  and  one-half  mile  long,  and  a  quarter 
of  a  mile  wide  on  an  average.  It  has  paid  an  average  of  $20  to  the 
hand,  which  is  a  larger  return  than  that  of  any  other  locality  in  the 
county. 

The  balance  of  the  mining  ground  in  this  gulch  is  divided  into  small 
interests;  but  all  of  them  have  been  able  to  make  considerable  above 
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wages.    Sixty  to  seventy  men  have  been  employed  in  tbis  camp  during 
the  last  two  years. 

BALD  MOUNTAIN. 

Numerous  streams  originating  on  this  mountain  form  as  many  gulches 
running  from  it  in  all  directions.  Placers  have  been  found  on  all  of 
them,  but  none  of  them  have  been  worked  during  last  season  on  account 
of  the  scarcity  of  water.  There  is  ground  enough  to  employ  two  hun- 
dred men  ;  but  a  large  outlay  of  capital  would  be  required  for  ditches 
and  hydraulics,  before  any  such  number  could  be  profitably  put  to  work. 
On  the  east  side  of  Bald  Mountain,  near  Argenta,  a  ditch  is  now  under 
construction  to  bring  water  into  the  dry  gulches,  north  of  Argenta, 
which  have  been  found  to  be  tolerably  rich  in  gold. 

The  BannacJc  ditch,  on  the  north  side  of  the  mountain,  is  four  miles 
long,  has  a  capacity  of  800  inches,  and  was  built  in  18G2,  at  a  cost  of 
$4,000.  It  was  constructed  to  sell  water  to  the  miners ;  but  the  bars, 
which  it  covered,  are  now  nearly  worked  out.  It  affords  now  water- 
power  to  quartz  mills. 

Big  Hole. — The  extensive  placers  on  this  stream  are  worked  every  year 
by  a  few  men  in  the  old  way.     They  are  generally  doing  well. 

The  foot-hills  and  gulches  on  the  northeast  side  of  the  Bannack  range 
of  mountains  prospect  well  from  a  point  a  few  miles  below  Argenta  for 
a  long  distance,  and  here  is  a  field  for  perhaps  the  most  extensive 
placer  mining  in  the  Territory.  It  will,  however,  require  a  large  amount 
of  capital  to  carry  the  undertaking  into  effect  on  account  of  costly  ditches, 
which  have  to  be  constructed. 

Brain  ditch,  starting  two  miles  below  the  town,  was  commenced 
about  two  years  ago  by  a  company  of  poor  miners.  Work  on  it  was 
mainly  carried  on  during  the  winter,  while  during  the  summer  they 
wdrlvcd  for  wages  in  the  mines,  or  mined  on  their  own  account  in  a 
small  way  on  some  of  the  numerous  unoccupied  bars  in  the  neighbor- 
hood. They  have  got  now  to  within  a  few  feet  of  the  bed  rock  under  the 
channel  of  the  creek,  and  lately  struck  a  rich  streak  of  coarse  gold. 
Besides  doing  the  work  on  the  ditch  they  have  sunk  twelve  shafts  in 
the  bed  of  the  creek,  which  have  yielded  satisfactory  returns. 

QUARTZ  LODES  AND   QUARTZ  l\nNINCr. 

The  first  veins  of  gold-bearing  quartz  were  discovered  and  worked  at 
Bannack.  Almost  all  of  them  are  contact  veins  between  the  limestone 
an<l  dioritic  trap.  The  hills  in  the  district  are  usually  covered  with  a 
thick  alluvial  deposit;  in  some  cases,  however,  the  surface  is  left  entirely 
bare  and  shows  outcropping  veins  carrying  gold,  argentiferous  galena, 
or  copper.  In  the  immediate  vicinity  of  Bannack  all  the  lodes  discov- 
ered so  far  contain  free  gold. 

The  Bakota  lode  was  first  discovered  in  1862,  and  in  the  winter  of 
that  year  and  the  following,  the  first  quartz  mill,  every  part  of  which 
was  home-manufactured,  w^as  erected.  It  was  propelled  by  water-power 
and  had  originally  six  stamps.  This  number  was  increased  to  12  in  1801. 
The  ores  crushed  were  taken  from  the  Dakota,  and  at  first  the  operation 
proved  a  perfect  success.  But  the  irregularity  of  the  vein  prevented  a 
regular  delivery  of  ores.  There  are  numerous  other  veins  of  a  charac- 
ter similar  to  that  of  the  Dakota  in  the  vicinity  of  Bannack,  the  most 
important  of  which  are  the  St.  Paul,  AVadham,  Quartz  Mill,  York,  True 
Plag,  Cherokee,  Springfield,  Mademoiselle,  and  Golden  Gate.     Shafts, 
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varying  in  depth  from  80  to  310  feet,  have  been  sunk  on  all  of  these, 
establishing  the  permanency  of  the  veins  in  depth.  A  single  exception 
to  this  was  the  Cherokee,  which,  while  worked  by  the  New  Jersey  com- 
pany two  years  ago,  suddenly  pinched  out.  It  had  been  exceedingly 
rich  in  free  gold  in  the  upper  part,  nevertheless  no  effort  has  been 
made  since  to  find  the  vein  again. 

Butterfield  &  Hopldns's  mill,  bought  in  St.  Louis,  was  erected  in  186J: 
at  a  total  cost  of  125,000.  It  is  a  2I-stamp  mill,  only  twelve  of  which  are 
erected.  The  stamps  weigh  550  pounds  each,  drop  14  inches  and  45 
times  per  minute,  and  are  propelled  by  steam  power.  There  is  no  ad- 
ditional saving  apparatus  attached,  and  for  mainly  this  reason  the  mill 
extracted,  according  to  tests  made  on  the  spot  and  in  New  York,  only 
twenty-five  per  cent,  of  the  gold  contained  in  the  ore  ;  it  has, not  been 
running  during  the  last  season.  The  tailings  of  the  former  runs  have 
been  saved  and  it  is  intended  to  work  them  over  as  soon  as  the  contem- 
plated addition  of  pans,  couceubrators,  &c.,  has  taken  place.  This  work 
has  been  delayed  by  the  death  of  two  of  the  partners  and  by  the  illness 
of  a  third  one.  The  owners  are  principally  English  capitalists,  who, 
confident  of  obtaining  large  profits  after  the  necessary  additions  have 
been  made,  contemplate  to  carry  one  their  plans  next  spring. 

They  have  expended  large  sums  of  money  in  developing  No.  G,  Da- 
kota. Their  main  shaft  is  310  feet  deep,  and  a  tunnel  345  feet  long  has 
been  run  to  the  shaft.  In  the  tunnel  is  another  shaft,  135  feet  deep,  which 
passes  through  100  feet  of  pay  quartz  of  a  general  width  of  7  feet. 
None  of  it  has  been  stoped  out  yet.  The  last-mentioned  shaft  passes 
through  and  below  the  "  caprock,"  and  the  vein  is  found  here  very 
regular  and  standing  nearly  vertical.  Above  the  vein  had  always  been 
very  broken,  and  the  rich  ore  occurred  in  pockets,  from  most  of  which 
selected  quartz,  yielding  as  high  as  $1,200  per  ton,  could  be  taken^ 
The  dip  in  the  upper  parts  of  the  vein  was  sometimes  to  the  northwest 
and  sometimes  to  the  southwest.  Nine  hundred  and  fifty  tons  of  quartz, 
have  been  crushed  from  this  lode,  which  yielded  over  $20  j)er  ton.  The 
average  wages  paid  have  been  $5  in  gold. 

The  Montana  Mineral  Land  and  Mining  Company's  mill  is  located  on 
the  north  side  of  Grasshopper  below  Baunaek.  It  is  a  40-stamp  mill  and 
was  built  by  Marshall  &  Co.,  of  St.  Louis,  at  a  reported  cost  of  $10,000. 
A  substantial  frame  building,  40  by  100  feet,  covers  it.  Both  steam  and 
water  power,  the  latter  a  3G-incli  turbine  wheel,  are  available  for  run- 
ning the  eight  batteries  of  five  stamps  each.  The  weight  of  the  stamps 
is  700  pounds  each  ;  they  drop  11  inches  and  45  times  per  minute.  The 
capacity  of  the  mill  is  40  tons  in  24  hours. 

Fifteen  hundred  tons  of  ore  have  been  crushed  by  the  mill,  which 
yielded  $10  in  gold  on  an  average.  The  quartz  was  taken  from  differ- 
ent  mines  in  the  vicinity.  At  present,  ore  from  the  Wadhams  is  under 
treatment,  which  yields  the  same  returns  as  the  ore  crushed  before,  810' 
per  ton.  The  cost  of  mining  and  milling  a  ton  of  this  ore  is  said  to  be 
$4.  This  mill  labors  under  the  same  disadvantage  as  Butterfield  & 
Hopkins's  mill ;  it  has  no  saving  apparatus  aside  from  the  batteries,  and 
the  consequence  is  that  at  least  fifty  per  cent,  of  the  gold  is  carried  oft' 
with  the  tailings. 

The  Roplcins  mill  was  erected  this  year  by  E.  P.  Hopkins.  It  is  pro- 
pelled by  a  15-inch  turbine  water-wlieel,  and  contains  5  stamps  of  700 
pounds  each,  with  a  drop  of  9  inches  and  55  strokes  per  minute.  Mar- 
shall  &  Co.,  of  St.  Louis,  are  the  manufiicturers.  It  costs  $1,500  and 
the  building  covering  it  $1,000  more.    The  capacity  of  the  mill  is  0  tons 
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in  24  lioiirs ;  200  tons  eruslied  so  far  lin\'e  yielded  $10  per  ton.     The 
cost  of  mining'  and  milling  is  said  to  be  $4  per  ton. 

The  W.  E.  Wood  mill,  mannfactnred  by  S.  W.  Bnllock,  costs  $3,000 in 
2:^e\v  York  and  its  erection  $800.  Its  capacity  is  4  tons  per  24  lionrs 
and  the  avera,£>'e  yield  has  been  $35  per  ton.  The  average  cost  of  mining' 
and  milling  is  said  to  have  been  $8  i)er  ton.  This  mill  has  no  stamps, 
bnt  consists  of  a  crnsher  and  pan.  During  the  winter  of  1867  to  18G8  it 
worked  qnartz  from  the  Cherokee  lode,  which  yielded  an  average  of  $60 
per  ton.     It  is  now  in  operation  and  returns  good  profits. 

THE   AIIGENTA  MINING  DISTRICT. 

This  district  is  situate  fifteen  miles  north  of  Bannack  at  the  mouth 
of  the  canou  on  li;ittlesnake  Creek.  The  mines  are  all  located  in  the 
foot-hills,  which  contain  a  limestone  formation  with  trap  dikes  similar 
to  that  of  Bannack.  Argentiferous  galena  is  the  prevailing  ore  in  these 
contact  veins,  which  are  very  abundant,  especially  in  the  hills  north  of 
Argenta.  In  a  westerly  direction  they  are  richer  in  lead  and  silver,  and 
.deliver  excellent  ores  for  the  smelting  process.  Among  the  mines  west 
cof  Argenta  the  Legal  Tender  is  considered  the  best  and  richest. 

The  tSt.  Louis  and  Montana  Mining  Company  erected  furnaces  of  large 
capacity  in  18G5.  The  original  cost  was  very  great,  and  the  large  amount 
of  labor  necessary  for  tlieir  running  prevented  a  lull  success.  After 
producing  a  large  quantity  of  silver  in  a  short  time  the  process  was 
found  to  be  unprofitable  and  the  furnaces  were  closed. 

A.  M.  Elsler,  the  discoverer  of  the  Legal  Tender,  erected  another  fur- 
nace in  1866.  Its  cost  was  $8,000  and  its  capacity  about  6  tons  of  ore 
l^er  day.  Daring  the  short  time  of  Mr.  Elsler's  management  it  produced 
over  $14,000  in  silver  and  was  considered  a  great  success.  It  is  still  in 
good  condition,  and  has  been  worliing  at  intervals  up  to  this  fall,  but  as 
Professor  Romi)f,  who  had  the  immediate  supervision  of  smelting  opera- 
tions, had  gone  east  for  his  family,  it  was  impossible  to  ascertain  the 
exact  number  of  tons  smelted,  yield,  cost  of  smelting,  &c. 

The  Tootle,  Leach  &  Stapleton  furnace  was  built  in  1867,  and  is  a 
structure  similar  to  the  Elsler  furnace  in  every  respect.  It  is  now  in 
successful  operation  and  yields  satisfactory  profits  to  the  owners.  G. 
W.  Stapleton  is  the  working  partner  of  the  firm,  and  it  is  largely  due  to 
his  energy  and  economical  management  that  this  furnace  pays  so  well. 
The  blast  machinery  of  all  of  these  furnaces  is  driven  by  water-power 
derived  from  Eattlesnake  Creek. 

The  Wood  furnace  was  built  in  1867.  The  material  used  for  its  cou- 
strnction  was  of  inferior  quality,  so  that  at  the  first  heating  the  walls 
melted  down.  It  was  abandoned  because  there  was  no  fire-clay  in  the 
vicinity,  at  the  time,  sufficiently  refractory  to  stand  the  heat.  Lately, 
however,  Messrs.  Murray  and  Harrison  have  found  a  bed  of  excellent 
fire-clay  associated  with  coal  a  short  distance  north  of  Argenta.  They 
have  produced  a  fire-brick  which  has  stood  the  test  and  is  said  to  be 
superior  to  the  fire-brick  made  in  St.  Louis,  California,  and  Colorado. 
The  same  parties  are  now  erecting  a  reverberator^'  to  test  their  brick  on 
a  larger  scale. 

The  Faulds  terrace  furnace  was  bnilt  last  year  one  mile  above  Ban- 
nack to  smelt  the  ores  of  the  Blue  Wing  district,  situate  three  miles 
northeast  of  Bannack.  It  costs  $8,000  and  has  a  capacity  of  6  tons  per 
24  hours.  The  ores  of  the  Blue  Wing  district  are  amalgamating  ores; 
therefore,  it  was  necessary  to  haul  galena  from  Argenta,  at  a  large  out- 
lay, to  be  smelted  with  the  Blue  Wing  ores.    Two  runs,  one  of  which 
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produced  25  pounds,  the  other  47  pounds  of  silver,  were  made.  The  first 
one  was  a  loss  to  the  owners  f  the  second  turned  out  a  few  hundred  dol- 
lars profit.  Since  tben  the  furnace  has  been  lying  idle,  more  for  the 
want  of  a  head  than  from  any  other  cause.  But  really  these  rich  ores 
should  be  worked  by  amalgamation,  wliich  is  a  much  cheaper  process, 
and  to  which  they  are  well  adapted. 

The  principal  veins  developed  in  this  district  are  the  Black  Hawk, 
Great  West,  Blue  Wing,  Arizona,  Sibley,  and  others.  The  shafts  are 
from  75  to  125  feet  deep  and  produce  an  abundance  of  silver-bearing 
ores. 

BIRCH  CREEK  DISTRICT. 

This  is  an  extensive  district  fifteen  miles  north  of  Argenta,  containing 
principally  copper  veins.  Almost  all  of  them  are  rich  in  gold,  and  they 
are  generally  larger  than  the  veins  of  the  other  districts. 

The  Treasure^  Greenwich,  and  Greenwich  Extension  are  the  only  devel- 
oped veins.  They  vary  from  6  to  12  feet  in  width.  A  shaft  80  feet 
deep  has  been  sunk  on  the  Greenwich.  The  vein  has  regular,  smooth 
walls,  and  is  0  feet  wide  all  the  way  down.  The  shaft  on  the  Extension 
is  130  feet  deep.  As  soon  as  transportation  gets  cheaper,  these  mines 
will  be  very  valuable.  So  far  no  furnace  has  been  erected,  although  the 
ores  are  easily  smelted. 

The  foot-hills  east  of  Beaver  Head  Valley  contain  many  veins  of  gold, 
silver,  and  copper-bearing  ores,  some  of  which  have  been  partly  devel- 
oped. 

BIG  HOLE. 

This  locality  is  situate  thirty-five  miles  northwest  of  Banuack.  The 
veins  occurring  here  are  all  gold-bearing.  One  of  them,  the  Sherman, 
is  particularly  worthy  of  notice  on  account  of  its  great  extent.  Its 
width  from  wall  to  wall  is  30  feet,  and  longitudinally  it  has  been  traced 
for  {I  longdistance.  The  quartz  is  soft  and  of  a  buff  color  ;  it  is  incased 
in  limestone  and  slate.  Sufficient  water-power  and  exhaustless  quanti- 
ties of  timber  are  near  by. 

BALD  MOUNTAIN. 

The  foot-hills  lying  south  of  and  next  to  Bannack  are  filled  with  a  per- 
fect network  of  gold-bearing  veins,  some  of  which  are  large  and  very 
regular.  Shafts  have  been  sunk  on  some  of  them  to  a  depth  of  40  feet. 
The  matrix  is  quartz,  which  carries  free  gold. 

BULLION  PRODUCT. 

The  most  reliable  information  which  can  be  obtained  places  the  value 
of  the  gold  and  silver  product  of  this  county,  for  18G9,  at  $350,000  and 
that  of  1S6S  at  $300,000.  It  is  estimated  that  since  the  first  discovery 
of  the  mines  at  Banuack  the  county  has  produced  over  $5,000,000  in 
precious  metals. 

COAL  VEINS. 

An  extensive  vein  of  bituminous  coal  was  discovered  in  18G5  on  the 
Big  Hole,  about  sixty  miles  northeast  of  Bannack.  The  coal  is  of  good 
quality  and  free  from  sulphur  at  the  outcrop.  Another  equally  as  good 
vein  was  found  near  Argenta,  and  a  shaft  80  feet  deep  was  sunk  on  it 
last  year.    This  vein  is  associated  with  the  fire-clay  spoken  of  above. 
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Four  miles  above  Bannack  two  beds  of' lignite  have  been  sunk  upon 
with  t\vo  shafts,  respectively,  70  and  H')  feet  deep.  Adjoining  tliein  an 
excellent  building  stone  is  quarried.  Other  (piarries  of  sandstone  exist 
east  of  Argenta  and  at  Beaver  Head  CaQon.  The  rock  of  the  latter 
locality  answers  admirably  for  grindstones. 

SAW-MILLS. 

Two  saw-mills  liav^e  been  erected  in  the  county.  One  of  them  is  loca 
ted  three  miles  above  Argenta,  convenient  to  the  pine  forests  of  Bald 
Mountain ;  the  other  one  six  miles  above  Bannock  and  about  five  mile? 
from  the  immense  pine  woods  M'hich  cover  the  range  of  mountains  to  the 
west  of  Bannack.  Lumber  costs  $50  x>er  thousand,  in  currency,  at  the 
mills. 


CHAPTEE  XL VIII. 

GALLATIN   COUNTY. 

Gallatin  County  is  situated  south  of  Meagher,  between  the  latter  and 
the  southern  boundary  line  of  the  Territory.  Topographically  it  con- 
sists of  two  great  basins — that  of  the  Yellowstone  in  the  east,  and  that 
of  the  Gallatin  in  the  west — separated  from  each  other  by  the  Belt 
range,  a  spur  of  the  Eocky  Mountains.  Both  streams,  in  passing 
through  the  county,  flow  from  south  to  north.  The  Yellowstone,  upon 
arriving  near  the  boundary  line,  makes  an  abrupt  turn,  and  pursuing  a 
nearly  due  easterly  course,  enters  the  Missouri;  while  the  Gallatin 
meets  the  middle  and  west  forks,  called  Madison  and  Jefferson  Elvers, 
and  united  with  them,  commences  the  journey  to  the  sea  as  the  Mis- 
souri. A  number  of  foot-hills  and  spurs  subdivide  both  basins  into  a 
system  of  valleys  and  canons.  The  basin  of  the  Yellowstone  and  the 
headwaters  of  the  Gallatin  are  but  little  known.  The  Yellowstone  is 
the  favorite  hunting  ground  of  numerous  roving  tribes  of  Indians,  and 
no  settlement  is  feasible.  Notwithstanding  the  dangers  threatening 
from  the  ferocity  of  the  red  men,  a  number  of  miners  have  dared  to 
face  the  scalping-knife  of  the  savages  and  have  established  a  mining 
camp  on  Emigrant  Gulch,  a  western  tributary  of  the  Yellowstone.  The 
gulch  is  seven  miles  long,  and  the  gold  produced  from  its  placers  is  re- 
markable for  its  external  characteristics.  It  consists  of  flat  grains, 
thickly  covered  with  a  layer  of  iron  rust,  and  so  defaced  by  the  same 
that  usually  its  external  features  give  no  clue  to  its  golden  kernel. 
Considerable  quantities  of  this  character  of  gold  reach  the  markets  an- 
nually, but  no  detailed  statistics  in  reference  to  Emigrant  Gulch  are  at 
hand.  In  the  entire  Yellowstone  Basin  prospects  of  gold  can  be  ob- 
tained from  many  of  its  gulches  and  ravines,  and  there  is  a  deep-seated 
conviction  among  the  miners  that  it  contains  rich  placers.  It  is  the 
Eldorado  of  the  dreams  of  many  a  hardy  but  impecunious  prospector — 
dreams  whose  realization  may  not  be  far  distant.  Parties  who  have 
visited  this  terra  incognita  report  it  replete  with  grand  and  wonderful 
phenomena — crevasses  of  stupendous  depth,  petrified  forests,  plains  of 
lava  and  brimstone,  geysers  spouting  boiling  water  fifty  to  seventy  feet 
high,  «&c. ;  but  their  reports  are  too  indefinite  to  serve  for  reliable  de- 
scription. 

At  present  the  entire  civilization  of  Gallatin  County  is  centered  in 
the  extreme  northwestern  corner,  immediately  south  of  the  Three  Forks 
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of  the  Missouri,  viz.,  in  the  Gallatin  and  Willow  Creek  Valleys.  The 
former  is  situated  between  the  east  and  west  Gallatin  Eivers,  heading 
in  the  south  in  the  spurs  of  the  Belt  range,  and  runs  nearly  due  north 
to  within  a  few  miles  of  Gallatin  City,  where  the  two  boundary  rivers 
come  together  and  pass  through  a  narrow  canon.  To  the  east  are  pre- 
cipitous mountains,  and  to  the  west  low,  receding  foot-hills  and  a  tine 
valley,  extending  to  the  Madison  River.  The  valley  is  about  forty 
miles  in  length  and  on  an  average  about  twenty  miles  wide.  Middle 
Creek,  coursing  through  the  center  of  the  valley,  furnishes  abundant 
water  for  irrigati?ig  the  numerous  farms  on  either  side.  This  beautiful 
valley  is  not  improperly  termed  the  Egypt  of  Montana,  as  from  it  the 
supply  of  grain,  &g.,  during  the  immediate  past  has  been  chietly  ob- 
tained. The  amount  of  small  grain  grown  per  acre  is  enormous.  The 
average  yield  of  wheat  is  forty  bushels  per  acre,  although  as  high  as 
seventy  have  been  obtained.  Garden  vegetables  grow  more  luxurious 
than  ill  many  of  the  eastern  States.  For  grazing  purposes  the  valley 
is  well  adapted.  The  bunch-grass  of  the  foot-hills  sustains  cattle  and 
horses  even  during  the  winter  without  any  other  feeding.  There  are 
three  flouring  mills  in  the  valley ;  one  at  Gallatin  City,  one  near  Flat- 
head Pass,  and  one  at  Bozeman,  all  propelled  by  water  power. 

Willow  Creek  district  is  a  small  section  of  excellent  farming  and 
grazing  country,  about  fifteen  miles  long  and  eight  miles  wide,  between 
Willow  Creek  and  Madison  Eiver. 

The  population  of  Gallatin  Count}'  is  estimated  at  4,000,  and  the 
amount  of  taxable  property,  according  to  assessment  rolls,  is  $579,802. 

COAL,  DEPOSITS. 

Coal  crops  out  all  along  the  Belt  range,  but  has  been  opened  only  at 
one  point,  some  seven  miles  east  of  Bozeman,  in  what  is  called  the 
Spring  Caiion.  The  coal  is  of  good  quality,  and  highly  bituminous. 
The  bed  has  been  opened  for  about  two  hundred  feet  in  length. 


CHAPTER  XLIX, 

MINING   LAWS,    ETC. 

The  legislature  of  Montana  passed,  December  11,  1867,  a  law  for  the 
government  of  placer  mines,  the  text  of  which  is  given  in  my  last  re- 
port. It  possesses,  however,  no  i)ractical  bearings,  as  it  is  only  appli- 
cable to  placer  deposits  discovered  after  its  passage,  and  even  in  those 
cases  permits  the  discoverers,  under  certain  restrictions,  to  either  con- 
form to  its  provisions  or  adopt  such  others  as  they  may  prefer.  In  the 
various  codes  in  force  actual  possession  by  representation  is  the  princi- 
ple on  which  title  is  founded.  In  ])ractice,  however,  nothing  can  be 
more  confused  and  uncertain  than  the  mining  rules  in  force  in  the  vari- 
ous gulches.  The  difficulties  to  be  encountered  in  framing  a  general 
and  equitable  law  capable  of  covering  the  peculiarities  of  every  deposit, 
the  distrust  with  which  all  legislative  interference  is  regarded  by  the 
miners,  and  the  desire  they  evince  to  be  left  to  regulate  their  own  affairs, 
have  prevented  the  passage  of  any  act  laying  down  uniform  rules  for 
the  pre-emption  and  teniue  of  placer  claims.    The  want  of  such  a  i^lain, 
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certain,  and  equitable  law  has  produced  much  vexatious  litigation,  and 
in  some  deplorable  instances  has  resulted  in  bloody  encounters.  A  still 
greater  amount  of  trouble  is  only  prevented  by  a  strongly  developed 
sense  of  justice  among  the  miners. 

TERRITORIAL    QUARTZ    LAW. 

The  pre-emption  and  tenure  of  vein  deposits  are  regulated  by  the  ter- 
ritorial law  of  December  Hij,  1804,  which  provides  for  eleven  claims  of 
two  hundred  feet  each  upon  the  (Hscovery  of  a  crevice  with  one  well- 
delined  wall.  Its  advantages,  arising  from  its  uniformity,  are  not  to  be 
uiulervalued.  At  the  same  time,  however,  it  cannot  be  denied  that  its 
ill-advised  provisions  have  done  more  towards  retarding  the  develop- 
ment of  the  mineral  resources  of  the  Territory  than  mismanagement, 
extravagance,  and  swindling  speculations  put  together.  Copied  from 
the  mining  codes  of  other  communities,  it  has  retained  their  special 
provisions  without  incorporating  others  to  ameliorate  their  bad  effect. 
Its  most  objectionable  feature  is  the  creation  of  constructive  claims 
without  any  restrictions,  objectionable  because — 

1.  It  places  a  premium  on  non-development. 

2.  It  tends  to  the  segregation  of  mining  property  in  parcels  too  small 
for  economical  and  profitable  working. 

3.  It  is  the  fruitful  cause  of  litigation. 

To  fully  understand  the  force  of  these  objections  it  must  be  remem- 
beiv'd  that  after  the  mere  discovery  of  a  lode  it  usuallj'  requires  the  ex- 
penditure of  considerable  money  and  labor  to  demonstrate  whether  it  is 
a  valuable  and  paying  deposit  or  not. 

Under  the  law  there  are  nine  distinct  proprietors,  all  holding  on  the 
strength  of  one  little  gopher  hole,  each  one  of  whom  desires  to  avoid 
undertaking  this  necessary  expense,  hoping  that  his  neighbor  will  do  so 
for  him.     The  consequence  is  that  no  work  is  done  at  all. 

In  my  opinion  the  discoverer  alone  merits  a  reward  for  his  industry, 
toil,  and  privations.  He  should  receive  sutlicient  ground,  say  SOO 
or  1,000  l\?et,  so  that,  if  his  lode  proves  to  be  good,  it  can  be  worked  in 
a  proper  manner.  He  would  then  know  that  he  alone  has  to  rely  on  his 
work  to  prove  up  his  mine,  and  if  he  does  not  do  so,  he  might  as  well 
have  never  made  the  discovery. 

A  tunnel  law  with  extraordinarily  liberal  jn'ovisions  is  likewise  in 
force. 

UNITED   STATES  MINERAL  LAW   OF   1806. 

When  the  passage  of  this  law  was  first  announced  and  before 
its  provisions  were  fully  understood  and  its  effect  realized,  it  was 
looked  upon  with  the  utmost  distrust  and  its  enactment  was  deeply 
regretted  by  the  entire  mining  commimity.  The  law  met  with  more 
favorable  consideration  when  it  was  found  that  it  did  not  infringe  upon 
vested  rights,  but  legalized  possessory  titles  and  merely  gave  an 
opportunity  to  obtain  the  United  States  title  to  those  desirous  of  doing 
so,  without  being  compulsory. 

As  soon  as  the  Land  Office  was  prepared  to  act  under  the  law,  a  con- 
siderable number  of  applications  for  patents  were  filed,  and  a  still 
greater  number  of  mine  owners  determined  to  comply  with  the  law  and 
enjoy  its  benefits.  Unfortunately  experience  soon  demonstrated  that 
the  provisions  of  the  law  itself  tended  to  render  it  inoperative.  The 
following  abstract  of  applications  and  entries  admitted,  communicated 
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by  Mr.  Lyman,  tlie  register  of  the  United  States   land  office,  will  best 
illustrate  the  practical  working  of  the  mineral  act  in  Montana : 


Month  and  year. 


October,  18G7  . . . 
November,  1867 
December,  1867 
January.  1868... 
Pebruarv,  1868. . 
March,  1863  .... 

April,  1868 

May,  1863 

June,  1868 

July,  1868 

Aul'ust,  1868  ... 
September,  1868 
October,  1868... 


j3  a 


1 
4 

4 
4 
3 
4 
2 

None 
3 
1 

None 


Month  and  year. 


November,  1868 
December,  1868. 
January.  1869  — 
February,  1869  . 
March,  1869  .... 

April,  1869 

May,  1869 

June,  1869 

July,  1869 

August,  1869  ... 


Total . 


^   CK 


Of  the  entries  admitted,  three  final  patents  were  granted.  From  this 
exhibit  it  will  appear  that  during  the  last  six  months  only  two  parties 
have  applied,  and  during  the  entire  two  years  only  thirty-four  out  of 
at  least  fifty  thousand  parcels  of  mining  property  have  sought  the  bene- 
fit of  the  provisions  of  this  law. 

If  the  operation  of  the  law  in  the  past  has  been  unsatisfactory,  there 
is  no  reason  to  believe  that  it  will  be  much  more  effective  in  the  future. 
The  causes  which  produce  this  result  are  much  more  easily  defined  than 
remedies  suggested. 

Mr.  Keyes,  in  my  last  year's  report,  explained  at  length  that  the  law  is 
tedious,  excessively  costly,  and  that  even  the  issuance  of  a  patent 
does  not  materially  diminish  the  probability  of  litigation.  Circumlocu- 
tion and  red  tape  have  certainly  done  much  towards  discouraging  many 
who  would  otherwise  have  secured  the  benefits  of  the  law.  Modes  of 
procedure  should  be  simplified  as  much  as  possible,  and  this  has  been 
alrejtdy  done  to  some  extent  by  a  more  liberal  construction  on  the  part 
of  tlie  Commissioner.  Furthermore,  there  is  no  valid  reason  why  the 
expense  of  survey  should  not  be  borne  by  the  government,  as  with  agri- 
cultural lands.  An  objection  more  ditficult  to  remedy  is  that  the  law 
does  not  completely  protect  a  patentee  against  vexatious  litigation, 
owing  partly  to  the  nature  of  its  provisions  and  partly  to  the  loose 
wording  of  the  law,  leaving  many  questions  open  for  discussion  until 
they  are  finally  expounded  by  judicial  decisions. 

These  objections  have  tended  seriously  to  retard  the  effectual  working 
of  the  mineral  act,  but  tliey  are  secondary  in  importance  to  the  conse- 
quences springing  from  section  6. 

To  a  correct  understanding  of  the  results  which  flow  from  its  ]irovis- 
ions  it  must  be  remembered  that  a  lode  worth  patenting  is  rarely  without 
contestants.  Whenever  a  valuable  ore-deposit  is  discovered  the  vicinity 
is  immediately  covered  with  float  locations.  Every  discoloration  of  the 
country  rock,  every  moss-covered  ledge,  every  stray  boulder  is  staked  as 
the  basis  of  a  new  discovery,  either  to  secure  some  contiguous  though 
legally  distinct  deposit,  or  more  frequently  to  be  used  for  purposes  of 
litigation  and  black-mail.  In  such  cases,  and  they  are  very  frequent, 
an  application  for  patent  is  at  once  met  by  adverse  claims.  No  other 
steps  then  remain  but  to  refer  the  matter  to  the  courts. 

Many  mine  owners  possessing  claims  that  are  yielding  large  returns 
would  gladly  undergo  all  the  delay,  red  tape,  and  circumlocution  inci- 


316      MINES   AND   MINING    WEST    OF    THE    EOCKY    MOUNTAINS. 

dent  to  an  application,  and  clieerfiilly  submit  to  the  onerous  expense 
which  it  entails,  if  by  that  means  they  could  secure  the  United  States 
title  and  immunity  from  litigation;  but  they  are  not  willing,  in  attempt- 
ing to  do  so,  to  become  involved  in  law-suits,  the  expense  of  which  may 
consume  the  value  of  the  mine  and  the  result  of  which  may  strip  them 
even  of  their  i)resent  possessory  titles.  Hence  they  decline  the  prof- 
fered patent  and  prefer  to  rest  upon  their  present  possessory  claims, 
trusting  that  the  progress  of  actual  work  in  the  course  of  exi^loration 
will  defeat  any  adverse  claims. 
Two  questions  arise : 

1.  Is  it  desirable  to  render  the  law  more  effectiv^e  ? 

2.  If  desirable,  how  can  it  be  done  *? 

To  the  first  question  the  mining  community  returns  an  emphatic  ISTo ! 
Miners  are  perfectly  content  with  the  enjoyment  of  their  present  titles 
and  desire  no  change,  aj^prehending  that  further  litigation  might  in- 
fringe upon  some  of  their  present  rights.  I  cannot  fully  agree  with 
this  sentiment.  Believing  the  utter  extinguishment  of  the  United 
States  title  to  be  the  true  i)olicy  of  the  government,  most  conducive  to 
the  prosperity  of  the  mining  industry  and  the  safety  of  the  individual 
owner,  I  hold  that  we  should  endeavor  to  mold  a  legislation  which  cannot 
be  avoided.  I  have  already  suggested  remedies  to  some  of  the  objec- 
tions. The  manner  in  which  veins  should  be  patented,  whether  in  square 
locations  or  based  on  the  plane  of  the  vein  with  an  interdiction  of  close 
parallel  locations,  is  a  question  which  might  properly  be  left  to  a  com- 
mission representing  the  various  mining  States  and  Territories.  I  be- 
lieve, however,  that  the  recommendations  made  in  another  part  of  this 
report  will  oHer  a  basis  of  compromise  on  which  all  sections  may  agree. 

ASSAY  OFFICE. 

Although  the  Territory  of  Montana  has  produced  the  precious  metals 
largely  for  a  period  of  over  six  years,  and  though  the  strongest  proofs 
exist  that  not  only  her  mining  industry  will  be  permanent,  but  also,  that 
with  ordinarily  favorable  seasons  the  yield  will  be  increased  from  year 
to  year,  as  it  has  been  in  the  past,  even  under  the  dithculties  presented 
by  high  labor,  defective  methods  of  working  and  communication — 
yet  in  spite  of  all  these  inducements,  the  govern)nent  has  not  yet  estab- 
lished an  assay  office  in  the  Territory,  though  branch  mints  exist  in 
some  States  and  Territories  of  the  United  States  the  annual  product  of 
which  in  precious  metals  does  not  come  near  that  of  Montana.  The 
Territory  is  tar  out  of  the  way  of  the  great  connecting  lines  between  the 
East  and  West,  and  distant  from  money  centers;  and  being  so  entirely 
isolated,  it  enjoys  none  of  the  benefits  of  a  regularly  circulating  currency. 
So  far,  gold  dust  has  been  used  to  a  large  degree  as  a  medium  to  facili- 
tate business  transactions,  but  in  the  absence  of  a  government  institu- 
tion, where  values  could  be  at  once  and  definitely  fixed,  this  has  often 
been  done  at  a  great  loss  to  the  miner.  And  even  in  making  shipments 
of  their  dust  the  miners  have  not  fared  any  better,  being  compelled  to 
submit  to  exorbitant  charges  for  transportation.  I  am  by  no  means  in 
favor  of  establishing  branch  mints  in  difierent  States  and  Territories,  as 
that  would  entail  unnecessary  expenses  on  the  government;  all  the  coin- 
ing can  be  done  far  better  and  cheaper  in  one  mint  only;  but  govern- 
ment assay  offices,  established  with  the  two-fold  view  of  facilitating  the 
development  of  new  mining  districts  by  making  their  benefits  accessible 
to  all,  and  of  turning  the  gold  and  silver  immediately  into  the  hands  of 
the  government,  seem  to  me  imj)eratively  demanded  in  the  new  Territo- 
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ries  as  soon  as  the  permanency  of  their  mining  industry  is  ajiparent. 
Such  an  office,  by  exchanging  bars  for  drafts  on  the  different  sub-treas- 
uries, deducting  the  cost  of  transportation,  whicli  would  be  less  for  the 
United  States  than  anybody  else,  because  large  shipments  may  be  made 
at  a  time,  is  of  the  greatest  importance  for  the  Territory  of' Montana. 
At  present  Helena  seems  to  be  the  proper  place  for  the  office,  on  account 
of  its  central  location  as  well  as  for  the  reason  that  it  is  the  main  busi- 
ness place  in  the  Territory. 

GOLD  PRODUCTION  OF  THE  TERRITORY. 

To  arrive  at  a  correct  approximation  of  the  gold  product  is  extremely 
difficult.  On  the  one  hand,  gold  dust  is  still,  to  a  considerable  extent, 
the  currency  of  the  country,  and  the  amount  used  for  that  purpose  is 
fluctuating  and  difficult  to  ascertain;  on  the  other  hand,  the  operations 
of  assayei'S,  bankers,  and  exj^ress  companies  are  not  yet  made  public. 
Based  upon  the  best  information  obtainable,  I  would  place  the  gold  pro- 
duction of  Montana  for  the  year  ending  July  1,  1809,  at  $12,000,000. 
The  estimate  for  1809,  given  at  $12,000,000,  in  the  letter  introductory 
to  this  report,  was  based  on  the  yield  of  the  fiscal  year.  Later  reports, 
received  while  preparing  this  volume  for  the  press,  indicate  a  much 
smaller  production,  owing  to  the  drouth.  One  correspondent  puts  it  as 
low  as  $9,000,000;  but  1  believe  this  would  be  too  great  a  reduction. 

The  coming  year  will  undoubtedly  benefit  by  the  decrease  during  the 
present,  and  the  gold  product  of  1870,  with  a  moderate  supply  of  water, 
may  be  expected  to  exceed  $15,000,000;  with  an  adequate  amount  it  is 
likely  to  reach  $20,000,000. 


SECTION  VI.— UTAH  AND  ARIZONA. 


CHAPTER  L. 

GENERAL  REMARKS. 

The  mineral  resources  of  Utah  Territory  are  imperfectly  known,  and 
even  the  completion  of  the  Union  Pacific  railroad  has  not  stimulated 
prospecting  and  mining  to  a  very  large  degree.  This  is  undoubtedly 
mainly  due  to  the  known  hostility  of  the  Mormons  to  mining.  Still  some 
important  discoveries  have  been  made  and  a  few  companies  have  com- 
menced developing  several  districts. 

The  coal  and  iron  deposits  in  the  northern  part  of  Utah  will  probably 
receiv^e  more  attention  in  the  immediate  future  than  most  other  mineral 
resources  of  the  Territory.  These  beds  are  of  the  highest  value  for  the 
Union  Pacific  railroad,  and  it  is  said  that  the  company  contemplate 
erecting  rolling  mills  at  Echo  City,  a  point  which  is  admirably  suited 
for  this  business  on  account  of  the  nearness  of  extensive  coal  and  iron 
deposits.  Very  good  bituminous  coal  is  found  on  the  Bear  and  on 
Weber  Rivers.  The  beds  on  the  Weber  lie  mostly  above  the  water  level 
and  are  from  5  to  12  feet  thick.  The  vein  exposed  at  Evaustown  on  the 
Bear  River  is  17  feet  thick  and  considered  the  best  coal  for  many  pur- 
poses in  the  entire  West.  These  veins,  being  situated  near  the  railroad, 
will  undoubtedly  be  drawn  upon  largely,  not  alone  for  the  supply  of  the 
road  itself,  but  also  for  use  in  the  States  west  of  that  point. 

At  the  head  of  the  Timpauagos,  just  below  Kansas  Prairie,  above 
Devil's  Gate,  on  the  Weber  and  in  the  Wasatch  bordering  the  valley, 
occur  deposits  of  magnetite ;  and  higher  up  on  the  Weber,  ten  or  twelve 
miles  above  the  confluence  of  the  Echo  with  Weber,  are  found  hematite 
ores,  fire-clay,  and  coal.  The  latter,  however,  is  not  very  good.  Exten- 
sive coal  and  iron  deposits  are  also  found  in  the  southern  part  of  Utah. 
They  are  of  little  account  at  present,  but  ^ill  be  extremely  valuable  for 
the  Utah  railroad  as  soon  as  it  is  pushed  through  to  the  Colorado. 

Near  the  headwaters  of  Silver  Creek,  an  affluent  of  the  Weber,  large 
bodies  of  carbonate  and  black  oxide  of  copper  have  been  found.  These 
ores  carry  a  small  percentage  of  silver.  Alum  shales  in  vast  beds  exist 
in  the  Promontory  range. 

The  Bingham  Canon  and  the  Rush  Valley  mines  both  belong  to  the 
same  mineral-bearing  belt  which  in  the  east  makes  its  first  appearance 
near  the  point  where  the  Uintah  Mountains  and  the  Wasatch  meet. 
The  former  range  has  a  nearly  east  and  west  course,  and  the  latter  trends 
north  and  south,  so  that  both  form  a  T,  the  standard  of  which  are  the 
Uintah  Mountains.  At  the  point  spoken  of  the  mineral  belt  occupies  both 
flanks  of  the  Uintah  range.  From  here  the  belt  extends  west,  cross- 
ing the  Wasatch  and  continuing  down  its  western  slope  along  Little  and 
Big  Cottonwood  Canon.  Crossing  the  Jordan  Valley,  a  beautiful  agricul- 
tural district,  it  makes  its  appearance  again  in  the  Oquirrh  Mountains,  an 
isolated  range  running  north  and  south  and  separating  Jordan  from 
Rush  Valley.    The  distance  across  the  mountains  is  about  twenty  miles. 
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On  tlie  eastern  slope  lie  the  Bingliam  Canon,  on  the  western  the  Eush 
Valley  mines. 

In  the  Cottonwood  Canon  district  from  fifty  to  one  hundred  mineral- 
bearing  veins  have  been  located.  Very  few  of  them  have,  however, 
been  opened  so  ftir.  The  most  work  has  been  done  on  the  Lone  Star, 
Magnet,  Illinois,  Ida,  and  Monitor.  The  shaft  on  the  Ida  is  100 
feet  deep,  and  shows  a  vein  two  feet  wide  in  the  bottom.  The  lodes 
are  mostly  from  one  to  four  feet  in  width,  and  carry  principally 
argentiferous  galena  with  considerable  antimony  and  zinc.  Assays  have 
yielded  as  high  as  from  $1G0  to  $400  per  ton  in  silver,  but  the  average 
value  is  estimated  to  be  $oO.  Woodhull  &  Co.  have  shipped  15  tons 
of  their  ore  to  San  Francisco,  to  ascertain  its  value  and  the  best  way 
of  treatment.  Timber  and  firewood  are  rather  scarce  in  the  district, 
though  there  is  enough  for  the  present.  The  locality  is  from  9.000  to 
11,000  feet  above  the  sea,  and  a  great  deal  of  snow  falls  in  the  winter. 
The  supply  of  water  in  the  summer  is  ample. 

The  veins  in  Bingham  Caiion  carry  gold,  silver,  and  copper ;  the  lat- 
ter i>redominating  largely.  In  West  Mountain  district,  situate  in  Bing- 
ham Caiion,  lead  ores  occur  besides  the  above.  A  Chicago  company  are 
said  to  have  invested  largely  of  late  in  consequence  of  the  very  favor- 
able report  made  by  Professor  E.  D.  Moorehouse  on  the  lodes  of  the 
district.  Smith  &  Co.  have  lately  sent  12  tons  of  their  cupriferous 
ores  to  Baltimore  for  a  test.  They  expect  them  to  yield  forty  per  cent,  of 
copper  and  $G0  per  ton  in  silver.  Sixty  tons  more  are  ready  for  ship- 
ment to  San  Francisco.  Some  placer  mining  has  been  done  in  this  dis- 
trict ;  but,  owing  to  the  scarcity  of  water,  it  could  not  be  successfully 
followed  except  in  the  early  part  of  the  season,  when  the  melting  snow 
furnished  plenty  of  water.  The  bed  rock  lies  very  deep ;  in  most  places 
75  feet  below  the  surface.  Abed-rock  liume,  400  feet  in  length,  has  been 
constructed,  but  it  did  not  reach  bed  rock,  and  the  parties  will  have 
to  start  further  down  the  valley  and  go  over  the  same  ground  again. 
The  placers  yield  about  $5  per  day  to  the  head. 

The  Rush  Valley  mines  were  discovered  by  General  Connor  in  1865, 
and  considerable  excitement  about  them  prevailed  at  the  time.  Com- 
panies were  organized  in  the  East,  and  smelting  works  were  erected 
l3efore  the  mines  had  been  properly  oi)ened.  The  ores  are  iirincipally 
silver-bearing  galena  and  copper  ore,  with  a  heavy  admixture  of  gangue. 
The  furnaces  erected  were  not  a  success ;  technical  as  well  as  econom- 
ical reasons  prevented  it  at  the  time.  Lately  Captain  James  M.  Day, 
formerly  connected  with  the  Savage  mine  on  the  Comstock  lode,  has 
leased  these  mines,  and  is  erecting  a  furnace,  the  fireproof  material  for 
which  he  has  to  procure  from  the  neighborhood  of  Salt  Lake  City.  I 
have  no  late  news  in  relation  to  this  enterprise. 

The  Sevier  mines  in  Juab  County  have  attracted  considerable  atten- 
tion, and  raised  quite  an  excitement  during  the  latter  part  of  1868  and 
the  summer  of  1869.  They  are  situated  a  few  miles  from  the  Sevier  River 
and  about  one  hundred  and  eighty  miles  due  south  from  Salt  Lake  City. 
The  placer  diggings  have  been  known  to  exist  for  several  years,  and  were 
worked  in  a  small  way  by  Mormon  s.  Only  lately,  however,  were  ledges  of 
auriferous  quartz  discovered  a  short  distance  away  from  the  river  in  the 
mountains.  Most  of  them  cluster  around  Mount  Kebo,  which  reaches 
an  altitude  of  13,000  feet.  The  country  here  abounds  in  wood  and 
water,  and  the  streams  have  all  considerable  fall  except  the  Sevier  itself, 
which  becomes  rather  sluggish  after  reaching  the  plains. 

The  lodes  are  all  mostly  large  and  easily  traceable  for  long  distances. 
The  principal  locations  taken  up  are  the  Gould  and  Curry  j  vein  35 
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feet  wide  on  top ;  the  Webster  outcrop,  60  feet  wide ;  the  Bully  Boy. 
an  extension  of  the  foregoing ;  the  Illinois,  averaging  7  feet  in  width, 
and  sunk  upon  to  100  feet  in  depth  ;  the  Niagara,  a  very  large  ledge  ; 
the  Great  Western,  Young  America,  Yankee  Blade,  and  Schimmerhorn. 
Some  fifty  more  have  been  located,  but  they  are  mostly  entirely  unde- 
veloped. 

The  discoveries  in  Clifton  mining  district  at  Deep  Creek,  immediately 
north  of  the  Western  Union  telegraph  line,  are  highly  spoken  of,  but  too 
little  is  known  about  their  value  to  give  them  more  than  a.  passing 
notice.  The  mineral  belt  in  which  the  veins  occur  is  described  as  four 
miles  wide  and  ten  miles  long.  The  country  rock  is  granite,  and  in  it 
occur  ledges  of  argentiferous  galena,  samples  of  which  are  said  to 
have  yielded  by  assay  from  $75  to  $100  per  ton.  The  district  is  said  to 
be  abundantly  supplied  with  wood  and  waiter. 

Forty  miles  west  of  Promontory  City  new  placers  were  discovered  dur- 
i  n  g  last  year.  They  are  situated  on  the  south  side  of  Eaf t  Ri  ver  range,  and 
only  ten  miles  from  the  line  of  the  railroad.  Indian  Creek,  Dove  Creek, 
and  Sagebrush  Creek,  all  running  southerly,  are  the  principal  gulches. 
All  these  streams  are  lost  in  the  desert  before  reaching  Salt  Lake. 
They  furnish  enough  water  to  supply  the  diggings  during  four  or  five 
months  only,  but,  as  the  mines  are  said  to  bo  rich,  walcr  will  probably 
be  brought  to  them  from  other  sources. 

On  the  whole  it  may  be  said  that,  so  far,  Utah  cannot  be  classed 
among  the  mining  States  and  Territories.  The  developments  made  are 
all  very  slight  and  unimportant,  and  no  shipments  of  any  consequence 
of  the  precious  metals  have  ever  been  made.  The  Union  Pacific  railroad, 
however,  will  undoubtedly  do  much  in  the  futui-e  toward  tlie  develop- 
ment of  the  mineral  interest  in  tlie  Territory. 

ARIZONA. 

Comparatively  little  progress  has  been  made  in  mining  in  this  Terri- 
tory, owing  to  the  presence  of  hostile  Indians  and  the  consequent  danger 
and  higli  prices. 

The  Vulture  gold  mine,  near  Wickenburg,  in  Central  Arizona,  has  been 
stejidily  worked  since  ISGO,  and  gives  an  average  yield  of  about 
4j5300,000  per  annum.  Forty  stami>s  are  in  use,  and  it  is  now  proposed 
to  force  water  to  the  mine  from  the  Hassayampa  Eiver,  a  distance  of 
fourteen  miles,  and  remove  the  mill  from  thnt  river  to  the  mine,  which, 
if  done,  will  save  the  large  amount  now  paid  for  the  transportation  of 
the  ore.  A  traction  engine  has  been  ordered  from  England  to  be  used 
in  transportation.  The  Big  Bug  mines,  near  Prescott,  Central  Arizona, 
iire  now  worked  and  making  a  successful  return.  A  10-stamp  mill  is 
in  use. 

The  Sterling  mine,  also  near  Prescott,  has  a  10-stami)  mill  and  is  re- 
ported to  be  yielding  well. 

Many  men  are  engaged  througliout  Central  xVrizona  in  sinking  shafts 
and  running  tunnels  upon  lodes  j^reparatory  to  the  erection  of  mills. 

Upon  the  great  Colorado  Kiver  some  work  has  been  done  at  the 
Eldorado  Canon  silver  mines,  and  ores  are  constantly  sent  to  San 
Francisco  from  the  argentiferous  galena  deposits  at  Castle  Dome  and 
Eureka.    In  copper  there  has  been  but  little  done  during  the  past  year. 

In  Southern  Arizona  a  line  10-stamp  mill  has  been  erected  at  A])ache 
Pass,  on  the  southern  overland  mail  route,  and  the  gold  lodes  promise 
well.  Work  has  been  in  a  great  measure  suspended,  owing  to  the  miir- 
H.  Ex,  Doc.  L^07 21 
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der  by  the  Apaehes,  in  October,  I8t>«,  ol'  Colonel  John  \<\  Stone,  the 
su])eriutendent. 

Some  English  eiipitalists  have  lately  sent  engineers  and  mining  experts 
to  examine  the  Santa  Rita  lodes,  and  those  at  the  Cerro  Colorado,  with 
a  view  to  pnix;hase.  Throughout  the  Territory,  at  various  points,  placer 
mining  is  carried  on  to  a  limited  extent,  and  considerable  gold  quartz 
is  annually  crushed  by  arrastras. 

It  is  estimated  by  those  well  informed  and  worthy  of  contidence  that 
the  Territory  has  yielded  an  average  of  81,000,000  per  year  in  these 
j)recious  metals  for  the  last  ten  years,  and  that  with  proper  protection 
for  life  and  property,  and  the  construction  of  the  Southern  Pacific  rail- 
road, it  would  soon  yield  as  large  a  return  from  its  mintuai  resources  as 
any  Territory  in  the  Union,  while  it  has  much  more  agricultural  land 
than  is  commonly  supposed,  and  its  pastoral  lands  are  unsurpassed. 

In  an  address  made  at  Prescott,  November  o,  1800,  Crovernor  Safford, 
the  new  governor  of  the  Territory,  who  has  had  much  exi)erience  in 
mining  in  California  and  Nevada,  said  : 

Now  I  come  to  tlio  miiu'nil  resources  of  the  country,  and  I  feel  that  I  can  speak  of 
this  branch  with  more  contidenco  than  any  other,  because  I  have  s])ent  all  my  manhood 
iu  the  mines — for  eight  yeai's  in  succession  I  worked  at  placer  mining,  lived  in  a  cabin, 
and  cooked  my  own  meals;  and  for  nearly  twenty  years  have  been  connected  with 
mining  enterprises  of  one  kind  or  another.  I  have  taken  part  in  gold  and  silver  quartz 
mining  in  California  and  Nevada,  and  have  examined  the  principal  mines  and  reduc- 
tion works  of  Europe.  My  previous  knowledge  of  mining  has  naturally  led  mo  to 
take  special  interest  iu  examining  the  mineral  resources  of  this  country.  I  have  trav- 
eled in  various  directions  from  tho  southern  ])oundary  of  Arizcma  north  to  this  point. 
I  have  found  the  mountains  threaded  with  veins  rich  in  silver,  gold,  and  copper,  far 
beyond  anything  I  have  ever  sticn  elsewhere,  and  I  here  predict  that  tho  time  will  come 
in  the  not  very  far  olf  future  when  Arizona  will  produce  more  gold  and  silver  than  all 
the  balance  of  the  Pacific  coast.  This  may  be  considered  euthusiaf^c,  but  when  it  is 
considered  that  there  is  hardly  a  mountain  over  this  vast  Territory  that  does  not  con- 
tain rich  lodes  of  gold  and  silver,  while  for  hundreds  of  miles  the  ravines  show  pros- 
pects for  ])lacer  diggings  that  would  gladden  the  lieait  of  any  old  California  miner,  and 
when  it  is  considered  also  that  the  wealth  of  these  mines  is  y(>t  untouched,  the  pre- 
diction will  not  appear  so  extravagant.  The  inquiry  Avill  be  made,  if  Arizona  contains 
such  vast  mineral  wealth,  why  has  it  not  been  proven  befoi'e  this  time  ?  'J'here  are 
several  reasons,  either  one  of  which  is  sufficient  to  result  in  the  failure  of  any  ordinary 
paying  mine.  First,  the  hostility  of  the  Indians,  which  has  almost  wholly  prevented 
prospecting  for  mines,  and  rendered  tJieir  working  insecure  and  expensive.  Second, 
the  expensive  transportation  of  everything  consumed  or  used  that  is  not  raised  here. 
Third,  tho  want  of  capital  to  open  the  mines.  Fourth,  the  want  of  expf»rience  and 
knowledge  how  to  extract  the  ])recious  metals  from  the  ore.  To  ascertain  the  method 
of  extracting  gold  and  silver  from  ores,  and  particularly  those  that  are  refractory,  has 
iu  all  new  mining  districts  required  money,  time,  an<l  experience,  but  in  no  ca.se  has 
either  of  these  metals  been  found  in  paying  quantities,  that  a  process  ha.s  not  been 
found  to  save  them,  nor  will  this  country  be  an  exception.  The  ores  are  found  here  iu 
vast  quantities,  fabulously  rich.  Iu  experiments  that  have  bt^en  made  lu're,  through 
the  extravagance  or  inexperience  of  those  who  have  made  them,  the  money  has,  in  most 
instances,  been  uselessly  squandered.  Large  mills  have  been  erected  before  opening 
the  mine,  or  attempting  to  ascertain  a  method  of  saving  tho  metal.  The  consequence 
has  been  that  the  mill,  when  erected,  couhl  not  be  supplied  with  ore,  or  the  parties 
managing  it  could  not  save  the  gold  and  silver;  and  the  stockholder,  who  never  saw 
the  country,  and  knew  nothing  of  the  cause  of  failure,  becauK^  disheartened,  and  the 
mine  is  abandoned  and  left  to  decay.  If  mining  could  Ite  conductt-d  with  tho  same 
economy  that  the  merchant  conducts  his  business,  or  the  farmer  tills  histields,  failures 
would  seldom  occur.  But  our  eastern  friends  who  have  sent  some  ca]ntal  for  invest- 
ment here  seem  to  break  loose  from  all  the  well-established  principles  of  doing  business. 
and  adopt  a  new  system  for  mining.  Instead  of  selecting  a  man  to  open  tlieir  mines 
and  erect  their  machinery  who  is  experienced  in  the  business,  and  has  established  a 
character  for  integrity,  they  either  send  some  one  they  want  to  tind  a  place  for,  who  is 
incompetent  to  be  placed  in  charge  of  business  there,  or  the  relative  of  some  influen- 
tial stockholder,  or,  jierhaps,  in  some  instances,  very  goo<l  businessmen,  but  invariably 
none  of  them  know  anything  about  mining,  or  machinery  for  the  reduction  of  ores,  and 
their  education  proves  very  expc^isive  for  tho  owner,  and  results  in  incalculabh*  injury 
to  the  country.  Laboring  under  all  thase  disadvantages,  still  we  have  to-day  in  snc- 
ceasful  operation  one  of  tlic  l)est   paying  raiucs  on   the  Pacific  eoa'^t — Ihf  ^  nUnrc,  :it 
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Wickeubuig.  The  Apache  Pass  mine,  at  Apaclie  Pass,  is  just  starting,  -with  cquall.\- 
favorable  prospects  of  success.  The  mill  at  Big  Bng  will  iii  a  few  days  be  in  succe^sl'iil 
operation,  with  an  inexhaustible  8ni)ply  of  ore  before  it,  and  practical  tests  have  dem- 
onstrated that  Mr.  Ileslep,  who  is  in  charge,  has  overcome  all  obstacles,  and  that  it 
will  soon  be  numbered  among  the  best  paying  mines  on  the  coast.  The  same  may  be 
said  of  the  Sterling.  I  visited  it  a  few  days  since,  and  was  impressed  with  the  excel- 
lence of  the  machinery,  and  also  with  the  regularity  of  the  lode,  and  the  large  quanti- 
ties of  ore  it  contains.  I  say  to  you,  not  for  the  ]nirpose  of  creating  a  false  hope,  to  be 
of  good  cheer.  As  sure  as  the  sun  rises  and  sets,  the  day  of  your  prospei'ity  is  (lawning. 
Arizona  has  seen  the  worst;  her  immense  wealth  cannot  lie  dormant  much  lon"'er. 
*  *  *  *  I  would  advise  all  who  are  not  able  to  work  their  mines,  and  who  have  :i 
sufficient  amount  of  work  done,  to  secure  a  government  title  as  soon  as  jiossible.  You 
are  sure  of  your  projierty,  then,  wherever  you  go,  and  if  you  desire  to  S(>11,  you  have  a 
title  that  gives  contidence,  more  than  a  mere  possessory  right.  When  1  arrive  in  San 
Francisco,  I  will  endeavor  to  have  the  surveyor  general  of  California  appoint  a  mineral 
deputy  here,  and  as  soon  as  that  is  done  you  can  apply  for  a  patent  at  once.  The  la^^ 
provides  that  when  the  public  surveys  have  not  been  extended  to  any  mining  district, 
then  the  surveyor  may  establish  some  initial  point,  and  connect  all  the  surveys  to  it, 
and  after  the  public  surveys  have  been  extended,  then  this  initial  point  will  be  con- 
nected with  them. 

I  hope  that  a  Territory  so  promising  may  be  afforded  at  least  as  mueli 
assistance  as  has  been  rendered  in  various  ways  to  all  the  other  mining 
regions. 
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CHAPTER  LI. 

THE     .SWEETWATER    DISTRICT. 

Although  the  uiiues  of  this  district  attracted  considerabh^.  attention 
as  early  as  1868,  it  was  impossible  to  collect  out  of  the  mass  of  contra- 
dicting reports  anything  like  reliable  information  before  the  completion 
of  the  Union  Pacific  railroad  was  an  established  fact.  Since  that  event, 
however,  took  place,  safer  and  more  direct  communication  with  a  region 
so  near  to  the  national  highway  between  the  East  and  West  has  enabled 
me  to  communicate  the  following  detailed  description  of  the  mineral 
resources  of  this  important  section  of  the  new  Territory  of  Wyoming, 
as  far  as  they  are  known  at  present. 

SITUATION  AND  APPROACH. 

The  Sweetwater  mines  are  situate  in  Carter  County,  Wyoming  Ter- 
ritory, in  about  latitude  42.^°  north,  and  longitude  109°  west  of  Green- 
wich, some  fifty  miles  in  a  direct  line  north  of  Point  of  Kocks  Station,  on 
Bitter  Creek,  Union  Pacific  railroad,  and  about  twelve  miles  north  of 
the  South  Pass  on  the  old  California  overland  route.  They  are  reached 
via  the  town  of  Bryan,  Union  Pacific  railroad.  Green  River  Ferry,  Big 
Sandy  Creek,  Little  Sandy  Creek,  the  Pacific  Springs,  and  South  Pass 
City,  one  of  the  principal  mining  towns  of  the  district.  The  distance 
between  Bryan  and  South  Pass  City  is  one  hundred  miles.  Mr.  Benham 
has  established  a  daily  line  of  coaches  between  these  two  points,  who 
carry  passengers  through  in  twelve  hours  for  twenty  dollars.  This  line 
carries  also  Wells,  Fargo  ^^  Co.'s  Express.  Another  more  direct  route 
leaves  Point  of  Rocks  Station  in  a  northern  direction  and  reaches  South 
Pass  City  by  way  of  Black  Rocks  and  Sweetwater  Station,  on  the 
overland  road.  The  distance  amounts  to  about  seventy  miles.  Mr. 
Laramie  runs  a  daily  line  of  coaches  on  this  route  and  carries  i)assen- 
gers  for  ten  dollars. 

The  distance  from  Sacramento,  California,  to  Bryan  is  U14  miles ;  from 
Omaha  to  Bryan,  SCO;  and  from  Point  of  Rocks  to  Bryan,  53  miles. 
Freight  is  carried  from  Bryan  to  South  Pass  City,  at  the  rate  of  from 
one  and  three-quarters  to  two  cents  ])er  pound,  and  from  Chicago  at 
from  four  and  a  half  to  six  cents. 

The  three  principal  mining  towns  are  South  Pass  City,  Atlantic  City, 
and  Hamilton.  The  two  latter  are  situate  respectively  four  and  eight 
miles  northeast  from  the  former,  and  in  communication  with  it  by  coaches 
running  twice  a  day. 

From  the  above  it  appears  that  the  district  is  of  easy  access  from  the 
eastern  as  well  as  the  western  States.  The  completion  of  the  LTniou 
Pacific  railroad  has  done  wonders  in  this  once  so  remote  part  of  the 
country,  it  has  caused  the  organization  of  the  new  Territory  of  Wy- 
oming ;  it  has  opened  the  extensive  coal-fields  at  Carbon,  Black  Buttes, 
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Point  of  llocks,  Bitter  (Jreek,  Evaiistou,  und  elsewhere,  aud  giveu  a 
new  impetus  to  the  development  of  the  vast  and  really  valuable  min- 
eral resources  of  the  Sweetwater  district,  Avhich  before  were  almost 
out  of  reach  on  account  of  the  remoteiress  of  the  locality  and  the  dan 
ger  from  Indians.  It  is  much  to  be  regretted,  however,  that  the  line  oi 
railroad  does  not  follow  the  California  overland  road  through  South 
Pass.  The  heavy  grade  and  the  severe  winter  snows  of  the  Black  Hills, 
as  well  as  the  terrible  Bitter  Creek  desert,  might  have  been  avoided  by 
such  a  course. 

All  the  old  hunters  and  mountaineers,  who  have  had  long  experience 
in  this  regioji,  agree  that  a  grand  mistake  was  made  in  locating  the  rail- 
road where  it  now  is.  They  assert  that  a  far  Ijetter  route  and  a  very 
gradual  and  easy  ascent  of  the  mountains  could  have  been  gained  by 
passing  up  the  I^orth  Platte  to  the  mouth  of  Sweetwater,  up  this  stream 
to  South  Pass  proper,  thence  to  the  Big  Sandy  aud  down  to  Green  River; 
that,  following  this  route,  the  road  would  have  passed  through  a  coun- 
try rich  iu  mineral  and  agricultural  resources;  that  it  could  have  been 
built  at  much  less  expense,  and  that  no  snows  would  have  imi)eded 
transportation  in  the  winter. 

GENERAL   OROGRAPIIICAL    AND    IIYDROGRAPHICAL    FJOATl  RES. 

About  thirty  miles  northwest  of  South  Pass  City,  the  main  range  of 
the  Eocky  Mountains,  here  called  Sweetwater  and  Wind  Iviver  Mountains, 
rises  with  its  snow-covered  peaks  high  above  the  surrounding  prairies 
and  highlands.  It  is  seen  at  a  great  distance  and  breaks  the  monotony 
of  the  scenery  very  agreeably.  Its  general  characteristics  vary  in  no 
way  from  those  of  the  Rocky  Mountains  in  Colorado  aud  [N^ew  Mexico. 
In  a  southeastern  direction,  however,  toward  South  Pass  and  the  Black 
Hills,  this  high  range  breaks  off  rather  suddenly,  and  mountainous  high- 
lands Avith  low,  undulatiu.g  hills  form  its  continuation.  The  hills  rise 
generally  not  more  than  fi\'e  hundred  feet  above  the  streams  and  gulches, 
which,  intersecting  thecounti-y  in  all  directions,  descend  very  gradually. 
Some  of  the  creeks  tlow  north  into  Beaver  Creek,  a  tributary  to  the 
Wind  Iviver,  which  by  the  Big  Horn  and  Yellowstone  ^^'leuds  its  waters  to 
the  Missouri ;  others  running  easterly  into  the  Sweetwater  are  tributa- 
ries of  the  North  Platte  ;  still  others,  flowing  in  a  southwestern  direction 
into  Green  Kiver  and  thence  into  the  Colorado,  reach  the  Pacitic  Ocean. 

To  illustrate  the  hydrographical  features  of  this  region  by  a  very 
striking  case,  I  might  mention  the  occurrence  of  two  springs  near  South 
Pass,  about  twelve  miles  south  of  South  Pass  City;  they  are  close 
together,  but  one  of  them  sends  its  waters  to  the  Pacific,  the  other  to 
the  Atlanti(!  Ocean. 

Spring  Gulch,  on  which  the  town  of  Hamilton  is  situated,  empties  like 
Yankee  and  Meadow  Gulches  into  Beaver  Creek.  Strawberry  Creek, 
Rock  Creek,  and  Willow  Creek  flow  into  the  Sweetwater.  On  the  two 
latter  Atlantic  City  and  South  Pass  City  are  located.  Cariso  Gulch  and 
Big  and  Little  Hermit  Gulches  empty  into  Willow  Gulch. 

The  Sweetwater  Elver. — This  stream  heads  in  a  beautiful  little  lake  on 
the  western  slope  of  the  Sweetwater  Mountains,  about  forty  miles  north- 
west of  South  Pass  City.  It  runs  about  one  hundred  and  fifty  miles  in 
an  easterly  direction  and  finally  empties  into  the  North  Platte.  The 
headwaters  of  Big  and  Little  Sandy  Creeks,  whicli  flow  into  the  Green 
River,  are  close  to  those  of  the  Sweetwater. 

All  along  the  course  of  the  latter  stream  are  large  tracts  of  land  well 
adapted  to  agriculture,  and  gold  is  found  from  the  little  lake  to  the 
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Platte  Kiver  iu  the  sand  ami  gravel  of  the  banks  and  the  stream.  The 
decayed  remnants  of  sluice-boxes,  which  are  found  on  the  upper  Sweet- 
water, sug-gest  that  long  before  the  late  rush  to  these  regions,  miners 
have  Avorked  here  for  gold.  I  shall  revert  to  this  point  hereafter  in  the 
historical  account  of  this  district. 

The  Green  River  has  its  source  in  Lake  Matheson — so  called  in  honor 
of  its  discoverer.  This  beautiful  sheet  of  water  is  situate  about  one 
hundred  and  twenty-live  miles  northwest  of  South  Pass  City,  on  the 
western  slope  of  the  Rocky  Mountains.  The  Green  River  traverses, 
on  its  way  southward,  fertile  valleys  and  prairies  containing  an  immense 
extent  of  arable  land.  Extensive  gold-bearing  gravel  deposits  were 
discovered  a  few  years  ago  by  a  party  of  hunters,  and  the  facilities 
for  hydraulic  mining  are  such  that  it  is  confidently  believed  these 
deposits  can  be  worked  very  profitably.  The  country  about  the  head 
of  Lit^e  Sandy,  one  of  the  'tributaries  of  Green  River,  is  thickly  tim- 
bered. Lumber  will  square  here  as  nmch  as  30  inches.  Galena  has 
been  found  near  the  same  stream. 

The  Wind  Riirr. — The  source  of  this  river  is  on  the  eastern  slope  of 
the  Wind  River  Mountains ;  the  valley  of  the  same  name  lies  about 
thirty  miles  northeast  of  the  principal  miningdistricts  on  the  Sweetwater. 
It  is  conceded  by  competent  judges  to  be  one  of  the  largest  and  most 
beautiful  valleys  between  tlie  ^lissouri  and  the  Pacific  Ocean.  Its 
average  width  is  al)ont  eight  miles;  its  lengtli  is  variously  estimated  at 
fromone  hundred  and  fifty  to  two  hundred  miles.  Wind  River  empties 
into  the  Big  Horn,  which  is  a  tributary  to  the  Yellowstone  and  Missouri. 
The  banks  of  the  river  and  those  of  the  numerous  smaller  streams  feeding 
it  are  thickly  covered  with  a  growth  of  large  cottonwood  trees ;  the  moun- 
tain sides  adjacent  to  the  valleys  abound  in  the  finest  pine  and  fir  for- 
ests. The  soil  of  the  valley  is  a  dark  loam,  capable  of  producing  all  the 
crops  raised  on  a  Missouri  River  l)ottom  tarui.  The  climate  in  winter 
is  very  mild ;  snow  never  tails  to  a  depth  exceeding  six  or  eight  inches. 
This,  as  well  as  the  abundance  of  game  found  in  the  valley,  has  induced 
many  of  our  old  hunters  and  several  Indian  tribes  to  winter  here  year 
after  year.  No  finer  grazing  country  can  be  found  in  the  United  States. 
About  fifty  ranges  are  taken  up  by  white  men  for  agricultural  purposes, 
and  the  traits  of  their  industry  will  find  ready  sale  at  the  mining  camps 
for  years. 

Coal  and  i)etrol('um  are  said  to  have  been  found  in  several  parts  of 
the  valley ;  in  its  upper  end  a  very  strong  spring  of  hot  sulphur  water 
has  been  discovered. 

IIISTOIIY   OF    THE   SWEETWATER   MINES. 

The  earlier  history  of  these  mines  is  comparatively  unknown.  An 
interesting  account  is  given  in  an  article  in  the  "  Sweetwater  lAIiues"  o" 
March  24,  1800,  a  short  abstract  of  which  may  be  appropriate  here,  as 
illustrating  the  many  hardships  and  disappointments  to  which  our  early 
western  pioneers  have  been  so  often  subjected. 

Gold  ill  the  Sweetwater  district  was  first  discovered  in  1842  by  a 
Georgian,  who  came  here  with  the  Ameritian  Fur  Company  for  the 
recovery  of  his  health.  After  remaining  a  year  he  started  for  home, 
intending  to  organize  a  company  and  bring  them  here  to  work  the 
mines.  He  never  reached  his  home,  however,  and  was  supposed  to  have 
been  killed  by  Indians.  Thirteen  years  elapsed,  when  a  party  of  forty 
men  arrived  licre.  They  prospected  the  whole  length  of  the  Sweetwater, 
found  gold  everywhere  in  the  river  as  well  as  in  all  its  tributaries,  and 
turned  the  main  stream  from  its  channel  for  400  yards.     A  small  shaft, 
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eight  feet  deep,  from  which  they  took  from  two  to  ten  ceuts  worth  of  gold  per 
pan,  was  sunk  and  worked  for  some  time.  Wint(n'  api)roaching,  they  aban- 
doned their  enterprise  to  winter  at  Fort  Laramie,  where  theyinteiided  to 
provision  themselves  for  a  year  and  get  a  supply  of  necessary  tools  in  the 
spring.  This  done  they  started,  but  Avhen  on  their  way  two  days  they 
were  overtaken  by  United  States  dragoons,  and  brought  back  to  the 
fort;  the  leader  was  sent  to  prison  for  some  imaginary  ofitense,  and  the 
property  of  the  company  was  conllscated.  In  1S58  the  leader  returned 
to  this  region,  but  did  no  mining  until  the  summer  of  18G0,  when  he 
and  eight  others  commenced  mining  on  Strawberry  ('reek.  Their  rotten 
sluices,  rockers,  and  toms  remain  there  to  the  present  day.  During  1801 
mining  was  abandoned,  because  men  could  make  more  money  putting 
up  ha}',  delivering  telegraph  poles,  &c.,  for  the  Overland  Stage  Company. 
In  the  fall  of  1861,  however,  fifty-two  men  had  collected  at  South  Pass  City 
ready  to  commence  mining  in  the  early  spring  of  1802.  Their  locations 
were  selected,  and  prospects  were  promising,  when,  like  a  thunder- 
bolt, the  Shoshone  Indians  broke  down  on  them,  robbed  them  of  every- 
thing and  drove  them  off.  This  put  a  stop  to  mining  operations  until 
the  fall  of  1800,  when  a  party,  led  by  the  same  man  who  guided  all  the 
former  expeditions,  came  down  from  Virginia  City,  Montana.  They 
wintered  on  the  Sweetwater,  and  June  8,  1807,  the  Cariso  lode  was  dis- 
covered by  H.  S.  Reedall.  A  mining  district  was  organized  and  called 
Shoshone  district.  Mining  laws  were  agreed  upon  and  regulations 
entered  into  by  the  pioneers. 

Eeedall  and  his  party  commenced  working  the  Cariso  lode,  when  they 
were  attacked  by  Indians,  who  killed  three  of  them  and  drove  off  the 
remainder.  The  survivors  returned  to  the  mines  July  28,  and  remained 
over  winter.  They  succeeded  in  extracting  from  the  croppingsof  the  lode, 
which  they  crushed  in  a  hand-mortar,  $1,000  in  gold.  Seven  thousand 
dollars  more  they  washed  out  of  the  detritus  in  the  gulch  below  the 
vein.  The  news  of  this  success  spread  rapidly  and  was  greatly  exag- 
gerated. A  great  rush  commenced  from  the  neighboring  Territories, 
but  the  majority  of  the  adventurers,  not  finding  the  facts  to  bear  out 
the  reports,  left  very  soon.  Only  about  five  hundred  remained  and  went 
to  work.  Their  labor  was  well  rewarded,  and  gradually  more  population 
was  attracted,  so  that  in  July,  1809,  2,000  people  had  settled  here. 
They  were  doing  well  and  apparently  satisfied  with  the  results  already 
reached,  and  their  future  prospects.  Although  all  those  persons  came 
to  the  district  poor  they  had  three  mills  with  twenty-six  stamps  running, 
and  several  arrastras  were  in  operation. 

Among  the  fifteen  hundred  lodes  discovered  a  great  number  are  neces- 
sarily worthless ;  but  many  have  proved  to  be  sulhciently  rich  for  profit- 
able working,  and  capital  is  beginning  to  be  invested.  Twelve  mills, 
with  one  hundred  and  sixty-one  stamps,  will  soon  be  running,  and  on 
the  whole  the  future  of  the  district  looks  bright  and  cheerful.  The  gold 
occurs  principally  free  in  veins  of  (piartz.  Many  of  these  have  been 
opened  and  worked  by  shafts  and  surface  ])its,  but  the  extent  of  coun- 
try prospected  and  explored  so  far  is  so  small  that  a  much  greater  num- 
ber may  be  confidently  expected  to  exist.  The  idacer- workings,  too,  are 
as  yet  of  a  comparatively  limited  extent,  and  the  area  of  untouched 
ground  which  might  be  profitably  worked  by  hydraulics  is  very  large. 

GrEOLOGICAL   SKETCH. 

The  geological  formation  of  the  country  around  South  Pass  City, 
Atlantic  Citv,  and  Hamilton  is  verv  uniform.     The  country  rock  con- 
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taining  the  miueral  belt  near  these  towns  consists  exchisively  of  met  a 
morphons  and  azoic  rocks.  Hornblende  rock  and  slates  are' predomin- 
ant. The  strata  are  folded  and  tilted  to  a  considerable  extent,  and  vary 
considerably  in  strike  and  dip.  The  rock,  being  very  hard,  has  resisted 
the  decomposing  influence  of  the  atmosphere,  and  is  in  many  places  en- 
tirely bare  and  uncovered  by  detritus.  Striie  on  the  tops  aiid  slopes  ot 
hills  give  evidence  of  former  glacial  action  in  some  instances.  Pros- 
pecting and  the  discovery  of  lodes  could  not  meet  many  difficulties  in  a 
country  like  this,  especially  as  many  of  the  veins  carry  huge  croppings 
of  quartz,  which  are  traceable  for  miles.  Where  the  lodes  do  not  crop 
out  above  the  surface  the  "float"  is  usually  found  near  by.  Following- 
it  up  the  ravines  and  gulches,  the  prospector  can  easily  find  the  mother 
vein. 

Southwest  of  Atlantic  City  the  country  rock  is  predominantly  of  a 
slaty  character.  Here  occurs  a  body  of  syenite.  Limestone  is  found 
near  Hamilton,  and  also  on  Slate  Creek,  an  affluent  of  Rock  Creek. 

THE  LODES. 

The  main  belt  of  lodes  between  Atlantic  City  and  Hamilton  follows  a 
general  northeast  and  southwest  course ;  but  within  this  limit  there  is 
considerable  variation  in  the  strike  and  dip  of  veins.  Some  of  them  run 
parallel  with  the  stratification  of  the  country  rock,  others  traverse  it  at 
a  small  angle.  Mr.  Wm.  Buckner's  field-book  furnishes  the  following 
bearings  of  a  number  of  lodes.  It  must  be  remembered,  however,  that 
some  of  these  claims  were  quite  insufliciently  opened  to  permit  of  de- 
termining finally  the  true  strike,  and  later  workings  may  disclose  some- 
what different  facts. 

Table,  of  brariiu/ti. 

1.  Lodes  iu  Shoshone  district,  situate  south  of  Rock  Creek : 

Young  America N.  86°    E. 

Cariso N.  60°    E. 

Washington N.  68°    E. 

Austin  City N.  72^°  E. 

King  Solomon N.  52^    E. 

Gokleu  Gate N.  70*=    E. 

Garden  City N.  47^°  E. 

Nellie  Morgan N.  5ftJ-°  E. 

Barnaba j^f.  570    e_ 

Plutua N.  77^0  E. 

Mary  Ellen,  (Perkins's) N.  32^°  E. 

Calhoun K  87*°  E. 

Gold-hunter N.  87|°  N. 

Swiss yf.  661°  E. 

2.  Lodes  in  California  district,  situate  north  of  Rock  Creek  : 

Soles  and  Perkins E. 

Buckeye  State j^.  400    E. 

Julian N.  E. 

Chinook N.  E. 

Montana N.  62^°  E. 

Cariboo '..".' [.V....."....  n!  871°  e! 

Mammoth jj .  770    j]. 

Atlantic Is,r.  730    jj, 

.').  Lodes  near  Hamilton : 

Miners'  Delight N.  40°    E. 

Bennet  Line N,    30    j]_ 

The  dip  of  the  lodes  varies  from  50  to  90  degrees,  and  is  mostly' 
towards  the  northwest ;  some  of  them,  however,  dip  to  the  southeast. 
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Tbfir  width  varies  from  oae  to  twenty-tivc  feet.  At  least,  one  of  the 
walls  is  generally  smooth  and  M'ell  defined,  especially  when  the  strike 
and  dip  of  the  vein  corresponds  with  that  of  the  country  rock.  The 
walls  of  cross- veins  are  mostly  imperfectly  defined. 

The  ore  of  the  district  is  mainly  quartz,  in  which  oxide  and  silicate  of 
iron  i\re  finely  divided.  The  dark  shade  thus  imparted  to  it  has  caused 
the  miners  to  commonly  call  it  "black  iron."  Some  of  the  quartz,  how- 
ever, is  white  and  transparent,  like  that  of  California,  and  shows  specks 
and  threads  of  free  gold  in  a  few  instances.  Most  of  this  class  shows  no 
gold  at  all,  but  after  pounding  the  ore  in  a  mortar  and  washing  it,  the 
metal  becomes  visible.  The  dark  kind  of  quartz  is  the  most  common  ; 
yellow  and  red  stained  varieties  are  frequently  so  much  decomposed 
that  they  can  be  easily  crushed  between  the  thumb  and  forefinger.  The 
miners  call  this  kind  "  sandy  quartz,"  and  consider  it  richer  in  gold 
than  the  harder  ore. 

The  gold  is  not  very  fine  ;  flour  gold  is  rarely  met  with.  It  is  of  good 
quality,  being  on  an  average  about  .850  fine  in  gold,  and  .150  in  silver. 
Being  very  free,  i.  e.,  in  a  bright  metallic  state,  without  any  coating 
whatever,  the  gold  is  very  easily  extracted  from  its  matrix  by  the 
ordinary  mill  process.  The  anmlgam,  after  having  been  strained,  yields 
fifty  per  cent,  of  gold  bullion  by  retorting. 

From  the  above  it  is  evident  that  the  character  of  the  Sweetwater 
ores  presents  extraordinary  facilities  for  the  cheapest  and  simplest  meth- 
ods of  reduction.  They  are  therefore  in  great  favor  with  American  miners 
and  millmen,  -who  do  not  like  to  have  anything  to  do  with  refractory 
ores.  Base  metals,  such  as  lead,  zinc,  antimony,  tellurium,  copper, 
&e.,  are  very  rare,  and  to  all  appearances  the  percentage  of  iron  pyrites 
■will  be  very  small,  even  at  greater  depth.  In  a  few  lodes  only  mala- 
chite and  copper  pyrites  are  found  interspersed  in  the  quartz. 

The  average  yield  of  several  thousand  tons  of  ore  from  different  lodes 
has  been  from  $30  to  $40  per  ton.  The  richest  ore,  yielding  $100  and 
over  to  the  ton,  is  taken  from  small  lodes  with  an  ore  streak  of  one  to 
two  feet  wide ;  lodes  of  from  four  to  five  feet  wide  contain  a  medium 
quality  of  ore,  and  the  large  veins  of  a  thickness  of  10  to  25  feet 
contain  a  vast  amount  of  low-grade  ores.  The  latter  will  undoubtedly 
constitute  the  main  strength  and  most  reliable  basis  for  the  mining 
enterprises  of  the  future. 

Most  of  the  gold  bullion  produced  during  the  last  year  has  been  ex- 
tracted from  the  ore  of  the  Cariso  and  Miners'  Delight ;  o!i  these  two 
lodes  the  largest  amount  of  work  has  been  done. 

The  Cariso  lode. — This  is  situated  about  half  a  mile  northeast  of  South 
Pass  City  on  Cariso  Gulch,  and  is  the  vein  first  discovered  and  located 
in  the  district.  The  principal  workings  are  located  on  the  east  side  of 
Cariso  Gnlch.  According  to  the  records  of  the  district  1,000  feet  have 
been  located  on  it  east  of  the  discovery  stake,  and  1,400  feet  Avest  of  it. 
All  the  different  claims  of  200  feet  each  are  worked  segregated,  and 
some  of  them  have  changed  proprietors  several  times. 

On  Van  Orden's  claim,  No.  1,  west  of  discovery  stake,  a  tuiniel  fol- 
lowing the  course  of  the  lode  and  commencing  near  the  gulch  is  run 
about  70  feet  into  the  hill.  At  the  eastern  end  of  the  claim  a  shaft 
has  been  sunk,  and  out  of  an  open  cut  between  the  mouth  of  the  tunnel 
and  the  shaft,  some  surface  ore  has  been  taken.  Reedalfs.  the  discov- 
erer's, claims  are  next  to  the  east.  The  discovery  shaft  is  15  feet 
deep,  and  open  cuts  are  on  both  sides  of  it.  Oat  of  these  openings 
about  $7,000  worth  of  gold  have  been  taken.  The  eastern  end  of  the 
discoverv  claim  was  bought  bv  Bolivar  lloberts,  who  sunk  an  incline 
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05  feet  deep  on  the  lode.  It  dips  seventy-five  degrees  southeast.  A 
spur  joins  the  main  lode  at  a  depth  of  30  feet.  At  a  depth  of  35  feet 
and  47  fe-et,  respectively,  drifts  have  been  run  east  and  west,  from  the 
shaft.  The  average  width  of  the  ore  streak  is  three  feet  between  well 
defined  walls  of  hornblende  slate.  About  50  feet  from  the  eastern  end 
of  the  Roberts  property,  on  Reedall's  claim,  Ko.  1  east,  a  shaft  has  been 
sunk  to  a  depth  of  35  feet ;  125  feet  further  on  another  shaft  35  feet 
deep  has  been  sunk,  and  about  501)  tons  of  ore  have  been  taken  out  of 
the  latter  and  a  drift  running  from  it  westward.  On  Terry's  claim  is  a 
shaft  40  feet  deep.  This  w<is  the  most  eastern  claim  explored  on  the 
lode  at  the  time  of  visiting  the  locality. 

Most  of  the  ore  extracted  from  this  lode  has  been  worked  in  the  Her- 
mit mill,  on  Willow  Creek,  below  South  Pass  City. 

Hermit  mill— Thin  mill  was  built  by  the  Union  foundery,  San  Fran 
Cisco,  California,  and  was  the  first  one  erected  in  the  S^-eetwat-er  dis- 
trict. It  has  six  stamps,  and  the  motive  power  is  supplied  by  an  over 
shot  Avater-wheel  of  20  feet  diameter  and  4  feet  breast.  The  stamps 
weigh  050  pounds  each,  and  fall  8i  inches  at  the  rate  of  80  drops  pei 
minute.  They  reduce  12  tons  of  quartz  to  great  fineness  in  24  hours. 
Amalgamated  copper  plates  are  used  in  the  battery-box.  One  and  one 
quarter  ounces  of  quicksilver  for  every  ounce  of  gold  contained  in  the 
ore  are  put  into  the  battery  from  time  to  time.  The  pulp  passes  through 
a  No.  70  wire  screen,  over  amalgamated  copper  plates.  In  the  battery 
itself  little  water  is  used,  but  through  a  perforated  pipe,  passing  across 
the  upper  part  of  the  plates,  more  water  is  added  to  keep  the  latter 
clean,  and  thus  facilitate  amalgamation  upon  their  surface.  Their  incli- 
nation is  ten  degrees,  and  the  amalgam  is  scraped  off  twice  a  day. 
After  ])assing  them  the  pulp  runs  over  50  feet  of  blankets  and  thence 
through  50  feet  of  riffled  sluices.  The  blankets  are  washed  every  twenty 
minutes,  and  the  washings,  amounting  to  about  2,000  pounds  per  day,  are 
treated  in  charges  of  1,500  pounds,  in  a  Wheeler  pan.  Two  and  one- 
lialf  pounds  of  quicksilver  are  added  to  a  charge.  Of  the  whole 
-iimouut  of  amalgam,  ninety-five  per  cent,  are  collected  from  the  battery- 
box  and  plates,  and  only  five  per  cent,  result  from  the  amalgamation  of 
the  blanket  washings.  Of  the  ninety-five  per  cent,  about  seven-eighths 
are  taken  from  the  battery,  and  one-eighth  from  the  'copper  plates. 
Three  pounds  of  gold  amalgam  yield  by  retorting  nearly  two  pounds  of 
gold.  The  gold  from  the  Cariso  lode  is  not  very  fine.  Ore  from  the 
Soles  &  Perkins,  which  was  under  treatment  at  the  time  of  visiting 
the  mill,  contains  coarser  gold.  Four  men,  two  to  each  shift,  are  con- 
tinually employed  by  the  mill — two  as  feeders  and  two  as  blanket  wash- 
ers. The  latter  have  to  attend  to  the  pan  amalgamation  in  addition  to 
their  other  duties.  The  feeders  of  the  battery  have  to  be  experienced 
men,  and  receive  $90,  currency,  and  board,  per  month.  The  blanket 
washers  are  paid  $G0,  currency,  and  board. 

Sixty  thousand  dollars'  w  orth  of  gold  have  been  produced  by  the  mill 
since  it  started,  according  to  the  following  statement  of  the  superin- 
tendent : 

Horniit  mill,  South  Pass  City,  Wyominf;-  Territory :  Started  July  20,  1868  ;  shut  down 
Noveuiber  1,  1868 ;  crushed  1.040  tons  of  ore,  yielding,  on  an  average,  $'.'S,  currency, 
j>er  ton.  Started  April  20,  1869 ;  l>y  July  1,  1869,  had  crushed  480  tons  of  ore,  aver- 
aging lii>47,  oui'rency,  ])er  ton.  ^ 

E.  B.  EDDY,  SiqHrintcndenf. 

The  Young  America,  Austin  City,  Gladiator,  Grecian  Bend,  and 
Washington,  are  situate  in  the  same  belt  with  the  Cariso. 

Tlw  Young  Am^ri^a,  on  the  west  side  of  Cariso  Gulch,  is  owned  by  an 
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Ohio  company ;  A.  G.  Sneath,  superiutendeiit.  Their  discovery  shaft  ha*^ 
reached  a  dei)th  of  52  feet,  and  about  15  tons  of  fine-looking-  ore,  ex- 
pected to  yiekl  $(>()  per  ton  in  gokl,  are  lying  in  the  shaft-house.  About 
125  feet  from  the  first  a  second  shaft  has  been  sunk  by  the  conii)any, 
which  has  reached  a  depth  of  4S  leet.  Its  dimensions  are  live  by  nine 
feet.  The  lode  is  perpendicular,  and  at  the  bottom  of  the  shaft  two  and 
one-half  feet  wide.  The  ore  taken  from  this  shaft,  said  to  be  worth  $40 
to  $45  per  ton,  is  white  and  dark  blue  quartz,  with  free  gold.  The  com- 
pany is  erecting  a  10-stamp  mill,  with  frame  i'or  five  additional  stamps, 
in  Big  Hermit  (rulch.     It  is  to  be  driven  by  a  20  horse-power  engine. 

The  Austin  City. — The  discovery  shaft  has  reached  a  depth  of  50 
feet.  The  lode  is  three  feet  wide,  perpendicular,  and  corresponds  in 
strike  and  dij)  with  the  incasing  slates. 

The  King  ISflIo)non  lode  near  the  gulch  of  the  same  name  is  remarkable 
ou  account  of  its  huge  croppings.  King  Solomon  Gulch  is  a  dry  gulch 
and  prospects  very  rich.  The  shaft  sunk  on  the  lode  is  40  feet  deep 
and  exposes  to  view  a  quartz  ledge  eight  to  ten  feet  wide. 

The  Golden  Gate  is  about  one  mile  northeast  of  the  Cariso  lode,  and 
nearly  iu  line  with  it.  It  was  discovered  October  12,  18G8,  and  is  now 
owned  l>y  Morris,  Molitor  &  Co.  A  shaft  50  feet  deep  shows  the  lode 
dipping  75°  northwest,  and  seven  feet  wide.  From  300  to  400  tons  of 
ore  are  lying  on  the  dump  awaiting  reduction. 

The  Garden  City.,  owned  by  the  same  parties  as  the  foregoing  claim, 
lies  north  of  it.  A  cap  of  12  feet  was  passed  through  iu  a  shaft  2(i 
feet  deep.  The  lode  being  two  to  three  feet  wide,  has  a  good  hanging- 
wall,  and  dips  70°  south.  About  20  tons  of  ore,  14  of  which  have  yielded 
$16  75  per  ton,  have  been  taken  out. 

Ths  Nellie  Moryan  lode,  owned  by  Snyder,  Theall,  and  others,  is  situate 
about  half  a  mile  east  of  South  Pass  City,  ou  a  hill  east  of  Hermit  Gulch  ; 
on  the  top  of  this  hill  the  discovery  shaft  was  located.  The  vein  runs 
parallel  with  the  stratifications  of  the  country  rock,  and  dips  80°  north- 
west. It  is  seveu  feet  wide  at  the  surface,  and  shows  at  the  bottom  of 
the  shaft  an  ore  streak  of  22  inches  in  width.  The  quartz  is  partly  soft 
and  decomposed,  of  dark  blue  and  greenish  color,  and  resembles  the  ore 
from  the  Sales  and  Perkins  and  the  Cariso.  The  owners  pay  $15  per 
foot  for  sinking  the  shaft. 

All  these  lodes  are  situated  iu  the  immediate  neighborhood  of  South 
Pass  City.  The  hills  presenting  no  steep  grade,  so  that  a  wagon  can 
be  driven  o\er  them  without  any  difhculty,  they  are  easily  accessible. 

About  six  miles  west  of  the  town  the  Scratch  lode  was  discovered, 
and  recorded  April  3,  18G8.  Its  ores  contain  malachite  and  yellow  sul- 
phuret  of  copper.  Some  of  the  lodes  on  Slate  Creek,  and  a  few  of  those 
between  South  Pass  City  and  Atlantic  City,  show  also  traces  of  copper 
pyrites  near  the  siu-face. 

In  other  mining  districts,  as,  for  instance,  in  the  gold  districts  of  Cen- 
tral City,  Colorado,  experience  has  shown  that  gold  ores  containing  cop- 
per are  generally  very  rich  ;  such  ores,  however,  give  up  their  gold  very 
imperfectly  by  the  ordinary  stamp  mill  process,  and  have  to  undergo 
several  smelting  operations,  thus  enhancing  the  cost  of  iiroduction  con- 
siderably. Xo  analyses  being  on  lecord,  it  remains  for  the  future  to 
reveal  a  possible  analogy  of  these  ores  to  those  from  Colorado.  On  the 
south  side  of  Ilock  Creek,  between  the  two  roads  leading  from  Atlantic 
to  South  Pass  City  and  the  mill,  two  <iuartz  lodes,  parallel  to  each  othei- 
and  traversing  the  stratification  of  the  tilted  slates  at  an  angle  of  about 
45°,  have  been  located.  They  have  been  named  the  Goldhunter  and 
the  Calhoun. 
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The  Goldhnnter. — The  discovery  shaft  is  50  feet  deep  aud  au  iucliue. 
The  dip  of  the  lode  is  75*^  northwest.  About  eight  tous  of  ore  have 
been  taken  out,  none  of  which  has  been  tested  by  mill  process.  The 
east  claim  on  this  lode,  1,300  feet  long-,  is  owned  by  Pease  &  (Jo.,  the 
west  claim  of  1,200  feet  by  Sales  &  Perkins.  In  the  shaft  snnk  on 
Sales  &  Perkins's  property  the  lode  is  found  to  dip  78^  northwest. 

TJie  Calhoun,  located  about  80  feet  southof  the  former,  belongs  to  the 
same  parties  as  the  foregoing-  lode.  In  the  west  shaft,  which  is  25  feet 
deep,  an  overseam  of  12  to  20  inches  is  exposed.  At  the  point  of  dis- 
covery the  lode  is  three  feet  wide,  and  in  the  west  shaft,  which  is  sunk 
to  a  depth  of  40  feet,  four  feet  of  quartz,  dipping-  78°  northwest,  are 
found.  Near  this  lode  the  slates  are  intersected  by  syenitic  rocks.  At 
the  line  of  intersection  a  lode  of  white  quartz  has  been  discovered  and 
named  the  Mary  Ellen.  Some  very  rich  ore  has  been  taken  from  the 
croppiugs.  The  croppings  of  the  northern  part  of  the  lode,  here  owned 
by  Pease  &  Co.,  lie  nearly  horizontally,  but  a  surface  pit  10  feet  deep 
exposes,  commencing-  at  the  depth  of  four  feet,  a  dip  of  35'^  to  the  north. 
The  hanging-  wall  consists  of  slates,  the  foot-wall  of  syenite.  It  is  re- 
ported that  some  of  the  ore  from  this  mine  has  yielded  as  high  as  $101 
to  the  ton  in  Pease  &  Co.'s  arrastra. 

On  this  lode  1,200  feet  south  of  the  discovery  stake  are  owned  by 
Soles  &  Perkins.  Their  shaft  is  22  feet  deep  and'exposes  the  vein  dip- 
ping for  the  lirst  20  feet  at  an  angle  of  30^  and  afterward  of  75*^  to 
the  west.  The  bearing  of  the  lode  makes  a  considerable  bend,  as  far  as 
exposed  to  view  by  the  present  workings. 

The  Plutus  lode  is  located  in  the  slate  west  of  the  Mary  Ellen.  The 
g-augue  is  exposed  to  view  by  a  surface  pit  four  feet  deep,  and  consists 
of  a  white  feldspathic  rock  containing-  some  malachite.  The  vein  dips 
70^  northwest. 

The  Duncan  lode  is  the  next  one  west  from  the  foregoing.  It  was  dis- 
covered and  recorded  August  21,  1808,  by  liamsey  &  Stack,  who  have 
sunk  a  shaft  20  feet  deep.  The  lode  is  nearly  vertical,  but  at  the  bot- 
tom of  the  shaft  it  seems  to  assume  a  northerly  dip.  ^Vbout  12  tous 
of  fine  ore  have  been  taken  out.  A  pretty  gulch  with  a  splendid  spring 
of  water  is  near  the  discovery  shaft.  On  its  east  side  a  tunnel  had  been 
commenced  on  the  lode.  The  ore  taken  out  is  of  the  same  kind  as  that 
met  with  in  the  shaft. 

The  Barnaha,  on  the  west  side  of  the  gulch,  is  opened  by  au  adit, 
showing  a  smooth  foot-wall.     The  vein  dips  82°  northwest. 

All  the  lodes  above  described  lie  in  Shoshone  mining-  district,  south  of 
Eock  Creek,  which  forms  the  boundary  line  between  Shoshone  and  Cal- 
ifornia districts.  In  the  latter  district  a  range  of  bills,  called  Buckeye 
and  Cariboo  hills,  contains  a  number  of  lodes,  some  of  which  are  very 
promising.  Near  them  and  in  a  gulch  running-  parallel  to  the  chain  of 
elevation  Atlantic  City  is  situated.  On  the  south  side  of  Buckeye  Hill, 
about  three-quarters  of  a  mile  from  Atlantic  City,  the  Soles  &  Ferkin:; 
lode  has  been  opened  by  a  shaft  5  by  10  feet  and  GO  feet  deep.  It  is 
perpendicular  for  the  first  35  feet  and  then  follows  the  dip  of  the 
lode  at  an  angle  of  65°  south.  At  its  bottom  two  ore  seams  of  respec- 
tively four  and  sixteen  inches  are  found.  The  hanging  wall  comes  east 
aud  west,  and  is  well  defined.  About  110  tons  of  ore  have  been  ex- 
tracted, 50  of  which  are  on  the  dump  awaiting-  reduction.  The  ore  con- 
sists of  dark  colored  quartz,  the  sandy  and  soft  varieties  of  which  are 
richer  than  the  hard  ores.  The  average  of  the  quantity  already  worked 
was  between  $30  and  $40  per  ton.    Fifteen  hundred  tfeet  west  and  700 
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feet  east  of  tbe    discovery  shaft  is  the  property  of  Messrs.  Soles  & 
Perkins. 

The  Buckeije  State  lode,  situate  about  700  feet  north  of  the  i)rcce(lin«i' 
one,  is  owned  by  Marshall,  Forest,  and  others,  to  the  extent  of  1,000 
feet  east  and  2,000  feet  west  of  the  discovery  stake.  Tlie  croppings  are 
a  layer  of  quartz  four  feet  thick,  from  which  the  owners  are  said  to  have 
taken  about  200  tons  of  ore.  In  a  shaft  Gl)  feet  deep  the  strike  of  the 
vein  appears  to  be  north  -fOo  east;  the  dip  is  first  45°  northwest,  then 
perpendicular.  The  yield  of  the  ore  worked  in  the  Buckeye  Company's 
arrastra  is  reported  by  the  owners  at  $fO  ])er  ton. 

The  Julian  lode  on  the  southeast  slope  of  the  Buckeye  Hill  is  opened 
by  a  surface  pit  12  feet  deep.  The  quartz  vein  exposed  is  live  feet  wide 
and  dips  30°  northwest.  Forty  tons  of  ore  have  been  hauled  to  llice  & 
Oo.'s  mill,  to  be  worked  as  soon  as  it  commences  operations.  This  mill 
was  erected  by  the  owners  from  the  proceeds  of  gulch  mining  on  Kock 
Creek. 

The  Chinook  lode,  about  400  feet  northeast  of  the  Julian,  is  eight  feet 
wide.  Its  course,  exposed  by  a  surface  pit  nine  feet  deep,  is  here  north- 
easterly; it  dips  to  northwest  into  the  hill.  About  oO  tons  of  ore,  ex- 
pected to  yield  from  $15  to  $20  per  ton,  are  on  the  dump.  The  claim  is 
1,200  feet  long. 

Passing  Chinook  ravine,  Montana  lode  is  next  met  with  on  the  south- 
side  of  Cariboo  Hill.  It  dips  about  70  degrees  northwest  into  the  hill. 
The  discovery  shaft  is  only  nine  feet  deep,  no  other  work  has  been  per- 
formed on  the  lode. 

On  the  Cariboo  lode  Pease  &  Co.  own  1,500  feet  v/est,  and  Rice,  Mil- 
ler &  Co.,  1,100  feet  east  of  the  discovery  stake.  On  the  property  of 
the  first-named  parties  the  lode  is  12  feet  wide  at  the  surface,  and  only 
5  feet  in  the  bottom  of  a  shaft  30  feet  deep.  The  dip  of  the  foot-Avall 
is  60°,  that  of  the  hanging  wall  75°.  Three  shafts  of  a  respective  depth 
of  18,  25,  and  30  feet  have  been  sunk  on  the  claim.  The  first  15  tons 
taken  out  yielded  as  much  as  110.50  ounces  of  very  fine  gold ;  CO  ounces 
of  this  w('i'.3  sent  to  Sacramento,  and  assayed  at  Waters's  assay  office. 
The  gold  was  found  to  be  .902  fine.  About  50  tons  of  ore  were  worked 
in  Pease  .S:;  Co.'s  arrastra  and  are  reported  to  have  yielded  $5,000.  On 
the  east  claim  the  owners  have  sunk  a  shaft  15  feet  deep,  from  which 
they  took  100  tons  of  quartz.  Twenty-seven  tons,  crushed  at  the  Her- 
mit mill,  are  reported  to  have  yielded  at  the  rate  of  $22  currency  per  ton. 
East  of  the  Buckeye  Hill,  on  both  sides  of  Atlantic  Gulch,  two  large  veins, 
the  Mammoth  and  Atlantic,  have  been  traced  for  a  considerable  dis- 
tance. 

The  Mammoth  lode  was  discovered  September  0,  1SG7.  Three  thou 
sand  feet  on  it  are  owned  by  Bolivar,  Roberts  &  Co.  On  the  first  exten- 
sion west,  the  Mammoth  Company,  Colonel  Elliot  superintendent,  have 
sunk  a  shaft  70  feet  deep,  which  exposes  the  lode  15  feet  wide  and 
quartz  in  its  whole  width.  A  considerable  quantity  of  quartz  has  been 
taken  from  the  shaft  and  a  stamp  mill  will  soon  be  erected. 

The  Atlantic  lode,  about  one  quarter  of  a  mile  above  the  Mammoth, 
and  running  nearly  parallel  with  it,  has  been  traced  for  about  two 
miles  on  each  side  of  Atlantic  Gulch.  It  is  over  20  feet  wide  and  car- 
ries huge  croppingsVf  quartz.  The  discovery  and  recording  of  the 
lode  date  back  to  September  0,  1807.  Several  companies  have  formed 
to  work  it.  The  Hope  Company  owns  1,800  feet,  known  asthe  Mills  lo- 
cation. Eddy  &  Co.  have  located  a  claim  of  2,600  feet,  west  of  Atlantic 
Gulch,  and  their  shaft  is  70  feet  deep.  The  Colonel  Lewis  Company 
joins  the  Hope  Company  on  the  east  with  600  feet.     Five  tons  of  (u-e 
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Irom  this  lode  are  reported  to  have  yielded  $18  85  per  tou.  A  oO-stauip 
mill  is  about  beiug-  erected  to  work  the  ores,  which  are  so  abundant  and 
60  easily  extracted  and  treated  that  by  working-  on  a  large  scale  a  yield 
of  even  less  than  $10  per  ton  will  pay. 

Between  Atlantic  Gulch  and  Rock  Creek,  Lamuroux  &  Wilson  own 
the  Golden  Leaf  lode.  They  were  testing  their  ore  in  an  arrastra ;  the 
result  was  not  known  at  the  time. 

The  Silas  Wrightj  Lone  Star,  and  St.  Lawrcnec,  near  Anthony's  saw- 
mill, on  Slate  Creek,  have  been  opened  by  shafts.  Ore,  yielding  from 
$13  to  $15  per  tou,  has  been  extracted  from  the  Silas  Wright,  the  shaft 
on  which  is  20  feet  deep. 

The  St.  Lawrence  shaft  is  30  feet  deep,  and  the  ores  contain  gold,  sil- 
ver, and  copper.  The  Lone  Star  shaft,  45  feet  deep,  shows  a  lode  of  tliree 
and  a  half  to  four  feet  wide.  It  is  owned  b^-  Davis,  Colloms  and  others, 
and  was  discovered  and  recorded  November  25,  18G7.  The  Emerald 
isle,  beiug  similar  in  character  to  Lone  Star,  is  supposed  to  be  au  exten- 
sion of  the  same. 

The  Miner\s  Deli f/ht  lode,  traversing  Spring  Gulch  near  its  head,  and 
about  1,000  feet  above  the  town  of  Hamilton,  is  owned,  to  the  extent  of 
800  feet  southwest  of  the  discovery  shaft,  by  Frank  McGoven,  J .  Hol- 
brook,  J.  L.  Walsh,  and  others.  The  discovery  shaft  is  located  on  the 
east  side  of  the  gidch.  It  is  50  feet  deep,  and  Avas  accidentally  burnt  a 
short  time  ago.  About  100  feet  southwest  of  this  shaft,  a  second  one 
has  been  sunk  to  a  depth  of  100  feet,  and  about  130  feet  still  further  on 
is  a  third  shaft,  05  feet  deep.  Two  horse- whims  have  been  constructed 
to  hoist  ore  and  water.  After  the  addition  of  the  second  v.iiim,  it 
was  possible  to  keep  the  water  down ;  it  had  troubled  the  miners 
very  much  before,  and  even  forced  them  to  sto[)  sometimes.  At  the 
bottom  of  the  last  mentioned  shaft  a  cross  cut  leads  to  the  lode.  Drifts 
have  been  started,  one  20  feet  to  the  southwest,  the  other  25  feet  to  the 
northeast.  The  lode  is  here  three  and  one-half  feet  wide  on  an  average, 
and  carries  excellent  ore  from  wall  to  wall.  xVbout  fourteen  inches  of 
it  consists  of  white,  transparent  quartz  in  loose  pieces.  Coarse  jiarti- 
cles  of  gold  can  be  distinguished  in  it  along  the  whole  length  of  the 
drift.  The  balance  of  the  lode  consists  of  decomi)osed  quartz,  resem- 
bling shale,  of  dark  color  and  very  rich  in  gold.  At  a  depth  of  25  feet 
from  the  surface,  a  drift,  105  feet  long,  has  been  run  northeast  in  the 
direction  of  the  main  shaft.  The  main  and  discovery  shaft  are  connected 
at  a  depth  of  50  feet  by  a  drift,  from  which  the  ore  has  been  worlced 
out  by  back-stoping  up  to  near  the  surtace.  Fifty  men,  at  $5  per  day, 
are  usually  employed  by  the  company  to  sink,  drift,  and  stope.  The 
width  of  the  ore  streak  in  the  southwest  part  of  the  vein  varies  from 
six  inches  to  five  feet.  It  has  been  found  that  the  ore  is  richest  in  the 
narrowest  parts  of  the  lode. 

The  northeast  claim  on  this  lode,  GOO  feet  long,  has  recently  been 
bought  by  W.  D.  Matheuey  for  $50,000.  It  is  here  six  feet  wide,  and  a 
large  quantity  of  ore  had  been  extracted  and  worked  out  at  the  mill 
l)re%'ious  to  the  sale. 

The  Bennet  Line  lode,  between  Spring  Gulch  and  Yankee  Gulch,  has 
been  opened  by  a  shaft  50  feet  deep.  The  lode  stands  hrst  perpendic- 
ular, and  assumes  at  a  greater  depth  a  dip  of  ITP  east.  Its  course  be- 
ing nearly  north  and  south,  the  continuation  of  it  would  meet  the  Mi- 
ner's Delight  on  the  west  side  of  Spring  Guleh.  One  foot  in  width  of 
the  ore,  consisting  of  white  quartz,  is  said  to  be  very  rich. 

The  Worldheafer  lode,  in  the  same  neighborhood,  is  so  l;ir.  ically  lu- 
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uoceut  of  beating  the  world.  The  quartz  it  coutaius  is  two  to  two  and 
one-half  feet  wide,  and  lean. 

The  Miner's  Delight  mill  has  ten  stamps,  and  is  driven  by  a  40 
horse-power  engine,  which  uses  two  and  one-half  cords  of  wood  per  day. 
The  stamps  weigh  425  i^ounds  each,  and  crush  from  10  to  12  tons  of  ore 
per  24  hours.  They  are  geared  to  fall  14  inches,  at  the  rate  of  from  40 
to  70  droi)S  i)er  minute;  70  for  hard  and  40  for  decomposed  quartz. 
The  tailings  lost  here  are  very  rich  in  both  gold  and  quicksilver. 

This  mill  has  been  running  all  the  time  from  January  14,  18G9,  to 
July  5,  with  the  exception  of  only  twenty -live  days  used  for  cleaning  up 
and  repairing.  It  is  owned  by  Holbrook,  McGoveru  &  Walsh.  Their 
charges  for  hauling  and  crushing  a  ton  of  ore  are  $15.  The  ore  worked 
so  far,  has  averaged  about  $40  per  ton ;  some  of  it  yielded  as  high  as 
$200,  some  only  $1(3  per  ton.  It  is  estimated  that  the  mill  has  ex- 
tracted from  $00,000  to  $70,000  worth  of  gold  from  ore  taken  out  of  the 
Miner's  Delight  lode. 

The  third  mill,  put  in  operation  on  June  25,  18G9,  was  brought  to  the 
Sweetwater  mines  from  Colorado,  and  is  a  10-stami)  mill,  belonging  to 
Anthony  &  Irwin.  It  is  situated  at  Atlantic  City,  and  run  by  an  8 
horse-power  engine.  The  stamps  weigh  450  pounds  each,  and  droj)  very 
slowly.  Seventy-five  tons  of  ore  crushed  here  from  the  Soles  and  Per- 
kins iode  yielded  $1,711  in  bullion,  or  at  the  rate  of  nearly  $30  currency 
per  ton. 

Taile  of  atamp-mills  in  operation,  under  construction,  and  on  the  way  to  the  7nines. 


Kame. 


Number 
of  stamps. 


Drop  in 

iuchcs. 


Weiglit 
of  stamps. 


Hemarks. 


Hermit 

Miners'  Deliglit 

Autliony's 

Elkhorii 

Young  America 

Kidder  &  Mason 

Eice  &  Co 

Collins  &  Co 

Collins  &  Co 

"Wheeler,  Hall  &  Jeffers 
Wheeler,  Hall  &  Jott'ors 
Mammoth  Company  .  .. 

Total 


161 


14 


650 
4-25 
450 


In  operation. 
In  operation. 
In  operation. 
Nearly  coiuploted. 
Nearly  completed. 
Nearly  completed. 
Nearly  completed. 
On  the  road. 
On  the  road. 
On  the  road. 
On  the  road. 
On  the  road. 


GULCH  MNINCf. 


Gold  has  been  found  in  nearly  every  gulch  in  the  Sweetwater  district, 
but  the  attention  of  miners  being  more  prominently  directed  towards 
prospecting  for  lodes  and  quartz  mining,  gold  washing  has  been  rather 
neglected  so  far.  Several  gulches,  however,  as  for  instance  Spring 
Gulch,  Cariso  Gulch,  and  several  claims  on  Eock  Creek,  have  been  and 
are  worked  profitably.  The  gold  dust  is  generally  rough  and  not 
rounded  off,  showing  that  it  has  not  traveled  far.  Very  little  is,  indeed, 
found  at  any  considerable  distance  from  the  lodes.  Near  the  veins, 
however,  the  claims  are  usually  very  rich. 

The  inclination  of  Spring  Gidch  is  only  five  degrees.  McGovern  & 
Co.  have  worked  in  this  gulch  for  some  time.  They  have  taken  out  as 
much  as  $220  a  day  with  three  hands ;  but  during  last  summer  the 
general  drought  prevented  operations  to  a  great  extent  and  left  them 
only  a  few  inches  of  water.    The  pay  gravel  is  about  three  feet  thick, 


CONDITION    OF   MINING   INDUSTEY WYOMING.  337 

and  only  a  few  feet  below  the  surface.  The  largest  nugget  taken  weighed 
six  ounces. 

Yankee  Gulch  and  Meadow  Gulch  run  parallel  to  the  foregoing.  They 
are  rich  in  gold,  hut  the  lack  of  water  prevents  them  from  being  worked 
at  present.  It  is  reported  that  all  the  above-mentioned  gulches  can  be 
supplied  with  plenty  of  water  by  a  ditch  to  be  run  from  Beaver  Creek. 

The  diggings  in  Vv'iUow  Gulch  prospect  in  spots  as  high  as  six  and 
eight  cents  to  the  pan;  the  general  average,  however,  is  "about  $3  per 
day  to  the  hand. 

The  claims  on  Cariso  Gulch  and  Roclc  Greek  have  paid  well.  Some 
gold  has  been  taken  from  Atlantic,  Hermit,  and  Smith  Gulches;  but  on 
the  whole,  gulch  mining  is  still  in  its  very  infancy  in  the  Sweetwater 
district,  and  a  large  field  remains  open  for  f»rospectors. 

The  following  is  a  more  detailed  statement  in  relation  to  the  product- 
iveness of  the  different  gulch-mining  claims,  and  a  list  of  the  mill 
ditches  on  Rock  Creek,  above  Atlantic  City. 

^mitWs  Gulch,  between  Atlantic  City  and  Hamilton. — First  claim,  above 
the  road,  3  men  wash  out  4  ounces  IG  x^euuy weights  per  week;  2d 
claim,  below  the  road,  3  men  wash  out  6  ounces  per  week;  3d  claim, 
below  the  road,  0  men  wash  out  18 J  ounces  per  week,  (a  nugget  worth 
$34  was  found  in  this  claim ; )  4th  claim,  below  the  road,  not  worked  at 
present ;  5th  claim,  below  the  road,  2  men  wash  out  4  to  5  ounces  per 
week;  Gth  claim,  below  the  road,  2  men  wash  out  $50  per  week;  7th 
claim,  mouth  of  Atlantic  Creek,  4  men  wash  out  6  ounces  per  week. 

Itocli  Creek,  below  Atlantic  City.— First  claim  produces  $3  50  to  the 
hand  per  day;  2d  claim,  below,  belongihg  to  Eice  &  Co.,  812  to  the 
hand  per  day;  3d  claim,  below,  belonging  to  Eice  «&:  Co.,  $8  to  $10  to 
the  hand  per  day;  4th  claim,  belovr,  George  Wilson  proprietor,  pro- 
duces $10  to  the  hand  per  day. 

Mill  ditches  on  Bock  Creek,  a,hove  Atlantic  City. — They  are  given  as 
they  succeed  each  other,  commencing  with  the  lowest  one.  1st,  Pease 
&  Co.,  12G  rods  long,  with  arrastra;  2d,  Tatler  &  Monroe,  132  rods  long; 
3d,  Spring  &  Wilkenson,  IGO  rods  long;  4th,  H.  Hahn  and  M.  G.  Pohi, 
150  rods  long;  5th,  Eice  &  Co.,  10-stamp  mill,  with  turbine  water- 
wheel;  Gth,  Buckeye  Company,  140  rods  long,  with  arrastra;  7th,  open; 
8th,  H.  Hahn,  M.  G.  Pohl  &  Co.,  claim  1,200  feet,-  no  ditch  yet. 

MISCELLANEOUS. 

Miners'  wages  are  $5  currency  per  day;  surface  laborers  receive  from 
$3  50  to  $4.  Lumber  costs  from  $50  to  $100 ;  mining  timber,  seventy- 
five  cents  to  one  dollar  for  a  twenty-foot  log,  or  $5  to  $10  per  cord,  de- 
livered at  the  mine.  Common  powder  costs  $10  per  keg;  quicksilver, 
$90  to  $100  per  tank,  or  $1  per  pound;  wood,  $3  to  $5  per  cord.  A 
10-stamp  mill,  California  pattern,  including  freight,  cost  of  erection, 
&c.,  costs  $15,000;  a  20-stamp  mill,  $20,000.  Minimum  cost  of  mining 
one  ton  of  ore  is  $2;  the  average,  from  $5  to  $10.  Minimum  cost  of 
reduction  at  the  Hermit  mill  is  $2  for  hauling  and  $3  for  crushing. 

BULLION. 

The  gross  amount  of  bullion  extracted  in  the  Sweetwater  mining 
district  during  the  year  from  July  1,  18G8,  to  July  1,  18G9,  is  estimated, 
according  to  the  best  information  obtainable,  to  be  $155,000  coin. 

This  sum  total  is  certainly  small  in  comparison  with  the  amounts  ot 
bullion  produced  by  the  neighboring  Territories  of  Montana,  Idaho, 
H.  Ex.  Doc.  207 22 
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and  Colorado;  but  it  becomes  large  when  we  consider  that  it  is  the 
opening-  industrj"  of  a  conntry  which  but  two  years  ago  was  an  unknown 
and  unexplored  desert,  remote  from  the  civilized  world,  and  practically 
inaccessible.  The  fact  that  a  small  number  of  poor  miners  have  brought 
this  gold  to  light  by  their  own  nerve  and  persevering  energy,  unassisted 
by  capital,  satfering  from  want  of  supplies  and  accommodations,  and 
facing  the  most  terrible  Indian  atrocities,  speaks  well  for  the  value  of 
the  mineral  resources  of  the  district.  Indeed,  the  pioneers  of  Sweet- 
water may  be  proud  of  the  result  of  their  labors,  and  the  whole  country 
may  rejoice  and  thank  them  for  having  reclaimed  such  a  valuable  por- 
tion of  the  vast  wilderness  of  the  great  West  to  civilization  and  indus- 
try. In  return,  it  becomes  the  dutj'  of  the  government  to  protect  these 
men  in  the  future  against  further  Indian  outrages,  and  to  extend  freely 
such  general  aid  to  them  as  is  consistent  with  the  institutions  and  laws 
of  a  democratic  republic. 


SECTION    VIIL— COLORADO 


CHAPTER  LI. 

GENERAL   REMARKS. 

The  Territory  of  Colorado,  situated  between  tlie  25tb  and  32d  me- 
ridians of  west  longitude,  and  the  37tli  and  41st  degrees  of  north  latitude, 
forms  nearly  a  square,  comprising  an  area  of  100,475  square  miles.  It 
is  divided  by  the  Rocky  Mountains  into  two  nearly  equal  jiortions.  The 
eastern  half,  with  the  foot-hills  on  that  side,  embraces  most  of  the  culti- 
vated agricultural  lauds.  As  yet,  not  many  valuable  mines  have  been 
found  in  this  part  of  the  Territory,  except  the  extensive  coal-beds  in 
Jefferson,  and  Boulder  Counties.  Denver  City,  a  thriving  town  of  about 
five  thousand  inhabitants,  the  capital  and  the  agricultural  and  commer- 
cial center  of  the  Territor}-,  is  located  at  the  eastern  base  of  the  moun- 
tains. At  this  poiut  the  plains,  gradually  rising  from  the  Missouri  River, 
have  attained  an  elevation  of  a  little  over  five  thousaud  feet.  That 
portion  of  them  belonging  to  Colorado  is  well  watered  by  the  South 
Platte,  Republican,  and  Arkansas  Rivers,  and  their  numerous  tributaries. 
All  along  these  rivers  and  creeks  is  found  excellent  agricultural  land, 
yielding  easily  much  more  than  the  supplies  required  for  the  whole 
Territory.  The  followiug  account  of  the  crops  raised  in  1808  is  fur- 
nished, from  i^ersonal  knowledge,  by  Mr.  W.  R.  Thomas,  one  of  the  edi- 
tors of  the  Rocky  Mountain  News : 

The  followiug  articlo  places  before  the  Keader,  iu  compact  fonn,  tho  facts  and 
figures  regarding  mining  and  agriculture  in  Colorado. 

The  material  was  collected  with  great  care  aud  labor,  and  at  no  little  trouble  and 
expense.  The  facts  stated  will  be  found  as  near  correct  as  it  is  possible  to  ascertain 
them,  and  within  rather  than  outside  the  truth. 

The  buUion  product. — These  figures  are  obtained  from  the  express  books  of  Wells, 
Fargo  &  Co.,  and  show  the  amount  of  gold  and  silver  bullion  carried  east  by  them  du- 
riug  the  year.   The  amounts  credited  to  each  office  do  not  include  re-shipments. 


Express  Office. 

Gold. 

Silver. 

Total. 

.S(54,  487 

12:!,  730 

!),  527 

SC4,  4H7 
1,  775  477 

Central  City 

11,651,747 
•257,  744 

Denver ^                       -      -  -       _     .     _.           _  , 

•2G7  271 

Total 

1,  90!),  401 

197,  744 

2,  1U7  2:i:i 

These  amounts  do  not  include  the  gold  and  silver  carried  east  by  private  partie.'S, 
nor  that  manufactured  at  home.  For  a  correct  estimate  of  the  latter  items  no  satis- 
factory data  are  at  hand. 

Agricultural  statistics. — The  agricultural  statistics  -which  have  been  coUoct-ed  may  be 
divided  into  two  classes;  first,  the  number  of  acres  cultivated  in  certain  valleys,  witli 
an  estimate  regarding  the  crops  raised  thereon,  and  second,  the  actual  crops  of  other 
valleys,  as  gatliered  from  reliable  sources. 
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Number  of  acres  cultivated. 


Vallej'S. 

Wheat. 

Corn. 

Oats  and 
barley. 

Potatoes, 
&c. 

1,  242 
C05 
108 

1,  735 

1,  l(i0 
485 

2,075 

395 

40 

78 

3, 105 

2,  951) 
742 

3,  524 

800 
421 
256 
1,381 
232 
135 
484 

542 

158 

ClioiTv  Creek 

363 

rontaiae  qui  Bouillo 

94 

Huerfjulo .           

5-)« 

St.  Charles 

^'7 

17G 

Total 

7,410 

10,  634 

3,709 

1,906 

Two  or  three  small  valleys  are  included  in  the  Arkansas.  Ryo  and  buckwheat  are 
included  in  "  oats,  barley,"  &c. 

Takinfj  the  following  average :  For  wheat,  twenty-eight  bushels ;  for  corn,  twenty- 
live  bushels ;  for  oats  and  barley,  thirty-live  bushels ,  and  for  potatoes  and  miscellane- 
ous vegetables,  one  hundred  bushels  per  acre,  the  estimated  crop  of  these  valleys  would 
be  as  follows : 

Wheat 207,480 

Corn 270,850 

Oats,  barley,  &c 129,815 

Potatoes,  &,c 196,600 

The  remaining  valleys  were  visited  after  the  crop  was  gathered  and  the  cereals 
threshed,  and  the  number  of  bushels  raised  was  collected  ae  far  as  possible. 


Bushels  of  grain  raised. 


Valleys. 


Platte,  below  Denver. 

Cache-la-Poiulre 

Big  Thompson 

St.  Vrain 

Left  Hand 

Boulder 

Las  Animas 


Wheat. 


Total 129, 1-23 


17, 564 
5, 258 
8,206 
21,  673 
10,  3.50 
46,530 
19,  542 


Corn. 


.3, 013 
2,125 
3,297 
2,  075 
875 


21,  3S5 


32,  770 


Oats  and 
barley. 


33,  024 

25,  000 
27,  441 
31,023 
13,  707 
42,  001 
0,058 


178,  254 


Potatoes, 
&c. 


6,  875 
5,  217 
32,  375 
2.800 
2,5S0 


49,  847 


The  figures  on  corn  and  potatoes  are  far  below  the  real  facts.  Coal  Creek  is  included 
in  Beulah,  and  several  small  vallejs  in  the  Las  Animas.  The  corn  and  potato  crop 
was  not  collected  in  the  Beulah  Valley. 


Recapitulation. 


! 
Wheat,    j       Cora. 

! 

Oats,  bar- 
ley, &c. 

Potatoes. 
&c. 

207,480  1         270.  8.Tfl 

129,815 
178,  254 

196,  COO 

129,  123 

32,  770 

49,  84  r 

Total 

336,  603 

303,  020 

308,  009 

246,417 

These  figures  given  comprise  the  mining  and  agricultural  statistics  which  have 
appeared  in  a  series  of  editorial  letters  during  the  year.  Thoy  do,  however,  not  repre- 
sent the  whole  agricultural  product  of  the  Territory.  Several  valleys  have  not  been 
visited,  among  them  Clear  Creek,  Bijou,  Kiowa,  Running,  Plumb,  and  Monument 
Creeks,  the  Upper  Arkansas  Valley,  the  different  valleys  lying  between  the  St.  Chai-les 
and  the  Las  Animas,  including  the  Greenhorn,  Upper  Huerfano,  Apishapa,  I^as  Cuclmras, 
and  the  country  beyond  the  Saugre  de  Christo  range  in  the  San  Luis  Valley.  The 
crops  in  these  various  sections  have  been  large,  especially  in  small  grain,  and  had  it 
been  possible  to  collect  the  figures  concerning  them,  there  is  no  doubt  that  those  now 
given  would  have  been  increased  at  least  one  half. 
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Value  of  the  crop  reported. — Tho  value  of  the  crop  for  the  sections  given  above  at  gov- 
ernment prices  woukl  be  as  follows : 


Products. 


Wheat 

Cftrn 

Oats  and  barley. 
P»-tatoes,  <fcc  . .". . 


Total. 


No.  of 
bushels. 


336,  603 
303,  623 
308,  069 
246,  447 


Price  per 
bu.shel. 


U  80 
1  10 
1  20 


Talue. 


.$00.5,  885  40 
333,  P82  00 
3G9,  C82  80 

l.-^4,  835  25 


1,  494,  385  45 


We  conclude  this  summary  by  submitting  au  estimate  of  the  agricultural  j)roducts 
of  the  whole  Territory  in  1868,  which  we  consider  nearly  correct.  We  arrive  at  the 
result  by  increasing  the  figures  on  wheat,  corn,  oats,  barley,  «S:c.,  one  half,  and  by 
doubling  the  potatoes  and  miscellaneous  crop.     The  table  will  then  stand  thus : 


Products. 


"Wheat 

Com 

Oats,  barley,  (fcc 

Potatoes  and  miscellaneous . 
Hay  and  dairy  products 


Total . 


Bushels. 


504,  904 
455,  430 
402,  103 
492,  894 


Value. 


§1,  008,  GG7  CO 
.^)00,  973  00 
554,  529  6a 
369,  670  50 
250,  OUO  00 


•2,  683,  840  :!0 


Mr.  Cyrus  Thomas,  iu  liis  report  to  Dr.  F.  V.  Hayden,  United  States 
geologist,  says  the  crop  of  1869,  Tvhich  is  larger  than  that  of  any  ycp.r 
preceding,  is  estimated  at  tho  following  figures  : 

Wheat,  675,000  bushels;  corn,  600,000  bushels  5  oats  and  barley,  (nine- 
tenths  oats,)  550,000  bushels;  potatoes  and  other  vegetables,  350,000 
bushels.  Total  value,  including  that  of  the  hay  and  dairj^  product,  not 
less  than  $3,500,000.  This  is  not  far  below  the  value  of  the  products  ot 
mining  for  the  year. 

The  western  half  of  Colorado  is  not  much  known  beyond  fifty  miles 
from  the  momitain  range,  though  several  parties  of  prospectors  have 
explored  the  country  at  different  times.  Some  placers  and  veins  have 
been  found  but  no  mining  has  been  done  on  a  large  scale,  except  in  the 
Snake  Eiver  district.  Here  the  crevices  of  the  veins  are  large,  and  the 
ope  is  mainly  galena,  assaying  well  in  silver.  Nuggets  of  silver,  weigh- 
ing from  an  ounce  to  a  pound,  were,  according  to  Mr.  Hollister,*  found 
inthedays  of  gulch  mining,  at  the  head  of  TenMile  Creek  and  Blue  Eiver. 
Nuggets  of  gold,  weighing,  in  some  cases,  as  much  as  50  pennyweights, 
were  also  found.  Some  single  pits,  20  feet  square,  are  reported  to  have 
yielded  from  $10,000  to  $20,000.  The  principal  work  now  carried  on  in 
that  district  is  that  of  a  Boston  company,  which  is  driving  a  cross-tunnel 
under  Fletcher  Mountain,  to  cut  at  considerable  depth  a  large  number 
of  strong  galena  lodes  which  crop  out  on  the  surface.  The  work  is  to 
be  done  with  a  rock-drilling  machine. 

Eeductiou  works  are  already  iu  process  of  erection.  The  Lawrence 
Silver  Mining  Company  are  putting  up  a  building  for  two  reverberatories. 
Mr.  CoUum  will  have  two  more,  and  Mr.  Yonley  is  now  constructing  a 
small  test  furnace.  A  wagon  road  from  Georgetown  to  Snake  Eiver, 
via  East  Argentine,  is  nearly  finished.  From  all  appearances  much 
activitj^  may  be  expected  in  that  region  during  the  coming  summer. 
The  territory  still  further  west  is  scarcely  known,  except  as  possessing 


'  The  Mines  of  Colorado,  by  O.  J.  Hollister. 
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a  maguiliceat  grazing  country,  with  abundance  of  fish  in  the  streamis 
and  game  in  the  forests. 

This  report  is  more  immediately  concerned  with  the  Kocky  Mountaiu 
chain  and  its  vahiable  mineral  deposits.  The  beauty  and  grandeur  o^" 
the  clifts  and  peaks,  the  loveliness  of  the  parks  and  valleys,  have  been 
the  frequent  themes  of  poets,  travellers  and  painters.  In  the  pages  of 
Bayard  Taylor,  Hollister,  and  Bowles,  on  the  glowing  canvas  of  Bier- 
vstadt,  and  in  the  enthusiasm  of  iniuimerablo  tourists  who  annually  visit 
this  magnilicent  region  in  search  of  health  and  i)leasure,  they  have 
received  such  justice  as  mere  description  can  bestow. 

The  highest  elevation  of  the  mountains  in  Colorado  is  about  14,500 
feet — at  Blount  Lincoln,  near  IMontgomery,  in  South  Park.  Pike's  Peak 
and  Gray's  Peak  follow,  having,  respectively,  the  altitude  14,300  and 
and  14,250  *  feet.  The  whole  chain  is  abundantly  covered  with  timber 
up  to  a  line  about  11,500  feet  above  the  sea,  and  watered  by  large  creeks, 
fed  from  the  heavy  snows  of  the  summits,  and  containing  an  abundance 
of  deliciously  tlear  cool  water.  These  streams,  met  with  in  every  prin- 
cipal valley,  afford  during  nine  months  of  the  year  ample  power  for 
driving  machinery.  They  exert  a  very  beneficial  influence  on  vegeta- 
tion, causing  the  soil  in  those  valleys  to  yield  excellent  crops,  even  at 
an  elevation  of  nearly  9,000  feet. 

In  this  connection  I  desire  to  call  attention  particularly  to  one  of 
the  worst  abuses  atteiulant  upon  the  settlement  of  the  mining  regions 
and  other  portions  of  the  West.  I  allude  to  the  wanton  destruction  of 
timber.  This  reckless  and  disastrous  practice  was  extensively  prevalent 
in  the  heav;\  fir  and  cedar  forests  of  Oregon  and  Washington  nearly 
twenty  years  ago.  Timber  was  so  abundant  that  to  many  it  seemed 
inexhaustible,  and  they  took  especial  delight  in  its  destruction.  Hun- 
dreds of  square  miles  were  burned  over  in  a  single  season,  and  vast 
quantities  of  the  finest  timber  in  the  world,  easily  accessible  for  pur- 
poses of  commerce,  either  totally  consumed  or  rendered  utterly  value- 
less. The  same  waste  is  yearly  going  on  in  all  the  western  States 
and  Territories,  and  particularly  in  the  mining  regions  on  the  Eocky 
Mountains.  Mr.  W.  N.  Byers,  of  Denver,  who  is  familiar  with  facts  and 
results  in  Colorado,  has  furnished  me  with  statements  on  the  subject, 
which  my  own  observations  confirm. 

When  that  Territory  was  settled,  some  ten  years  ago,  the  mountain 
sides  were  found  generally  covered  with  thick  forests  of  pine,  si)ruce, 
fir,  and  other  trees,  most  of  them  of  small  size  and  short  body.  A  given 
space  Avould  not  give  a  large  quantity  of  lumber  or  wood,  as  compared 
with  many  timbered  countries,  but  for  that  very  reason  it  was  the  more 
valuable,  and  its  economy  of  more  importance,  because  there  was  no 
other  source  of  sui)ply-  Generally,  these  forests  were  green  and  flourish- 
ing. Only  at  rare  intervals  could  a  track  be  found  that  had  been 
burned  over  by  the  Indians,  and  the  trees  killed.  To-day,  certainly, 
one-third — possibly  one-half — in  all  the  settled  portions  of  the  Territory, 
are  dead — killed  by  fire.  And  outside  the  settlements,  in  regions  vis- 
ited at  long  intervals  only  by  prospectors,  their  tracks  can  be  every- 
where seen  in  blackened  trunks  and  lifeless,  desolate-looking  hill-sides. 
During  the  dry,  scorching  latter  summer,  the  eye  seldom  glances  over 
the  mountain  landscape  without  seeing  somewhere — often  in  several 
places — the  dense  column  of  smoke  that  indicates  a  burning  forest. 
Some  of  this  destruction  is  fairly  attributable  to  accident,  more  of  it  to 
culpable  carelessness,  and  yet  more  to  criminal  design. 

*  These  differences  are  too  small  to  be  perfectly  established.    . 
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Another  sourceof  timber  waste  is  in  the  felling  of  trees  unnecessarily 
Often  a  man,  finding  a  good  body  of  timber  for  lumber,  will  go  to  work 
and  slash  down  hundreds  or  thousands  of  trees,  thinking  that  some  other 
man  will  come  in  with  a  saw-mill  and  buy  his  logs.  Sometimes  the 
customer  makes  his  appearance,  but  often  he  does  not,  until  the  logs 
are  rendered  nearly,  or  entirely,  worthless  by  decay  and  the  ravages  of 
worms.  But  even'if  the  saw-mill  comes,  there  is  no  effort  at  economy. 
Timber  is  plenty;  it  belongs  to  the  United  States,  and  the  pioneer  "has 
as  good  a  right  to  it  as  anyone  else."  Hence,  only  the  best  is  used. 
The  tree  that  would  furnish  three  saw-logs,  and  its  top  two  cords  of  wood, 
if  it  belonged  to  the  logger  or  millman,  in  this  case  supplies  but  two 
logs,  and  the  ramaiuder  is  left  to  rot,  or  to  be  devoured  by  the  fire  that 
is  set  out  when  the  neighborhood  has  been  skinned  of  its  most  valuable 
trees.  The  saw-mill  is  pulled  up  and  moved  a  mile,  or  five,  or  ten,  to 
another  fine  grove,  where  the  same  thing  is  done  over  again,  and  so  on. 

At  Central  City,  the  oldest  and  most  populous  gold-mining  center  of 
Colorado,  the  consumption  of  wood  for  fuel  is  very  large.  A  few  years 
ago  it  was  purchased  for  two  dollars  per  cord,  but  the  increased  distance 
of  hauliug  has  advanced  the  price  about  one  dollar  each  year,  until  now 
it  frequently  costs  ten.  Lumber  has  to  be  brought  from  twenty  to  forty 
miles,  and  heavy  mill  timbers  often  much  further.  And  to  obtain  these 
articles  they  are  robbing  and  skinning  districts  that  may  at  any  day  re- 
quire their  own  timber  just  as  mudh  as  Central  City  ever  did.  Denver, 
which  formerly  obtained  her  supply  of  lumber  within  twenty  or  thirty 
miles,  now  has  to  haul  much  of  it  sixty.  Other  examples  might  be  cited, 
but  it  would  only  be  an  accumulation  of  evidence.  The  question  arises, 
"Where  is  all  this  to  end "?"  And  the  answer  of  the  denuded  hill-sides, 
of  the  dismal  wastes  upon  the  mountain  vSlopes,  with  their  millions  of 
charred  tranks  and  ghostly  whitened  branches,  is  terribly  suggestive. 

V/hat  shall  be  the  remedy  ?  (xoveriuuent  officers  have  tried  to  check 
the  waste  of  logwood  by  the  collection  of  a  stumpage  tax,  and  some- 
times by  stopping  such  operations  altogether ;  but  the  reform  is  not  per- 
ceptible, and  the  deputy  marshals  soon  tire  of  the  task.  In  fact  they 
are  powerless.  The  entire  standing  army  of  the  United  States  could  not 
enforce  regulations  against  cutting  timber  upon  government  lands.  The 
territorial  legislature,  years  ago,  enacted  a  stringent  law  for  the  punish- 
ment of  those  who  fire  prairies  or  woods ;  but  the  records  show  no  ex- 
ample of  its  enforcement.  Last  summer,  in  a  new  mining  district  that 
was  formed,  the  miners,  among  other  by-laws,  adopted  one,  that  any 
person  firing  the  woods  should  be  hung.  They  then  nailed  upon  trees 
at  the  borders  of  the  district,  upon  all  the  trails  leading  thither,  boards, 
upon  which  were  painted:  "Put  out  your  fires!  Any  person  firing  the 
timber  will  be  hung."  No  damage  was  done  by  fire  in  that  district  last 
year,  but  some  day  a  reckless  dare-devil  will  probably  fire  the  woods, 
just  to  see  whether  or  not  he  will  be  hung  for  it.  The  general  govern- 
ment has  failed,  the  territorial  government  has  failed,  and  Judge  Lynch 
tcill  fail,  to  protect  the  timber.  I  incline  to  think  the  only  course  is,  for 
the  government  to  put  the  lands  in  market,  and  sell  them  to  settlers 
under  rules  now  ai)plicable  to  the  location  and  perfection  of  homestead 
and  pre-emption  claims  upon  agricultural  lands,  with  this  change: 
Where  such  locations  are  made  upon  mineral  lands — so  returned  by  dep- 
uty surveyors  and  the  surveyor  general  of  the  district — the  title  con- 
veyed shall  be  a  surface  right  only,  which  shall  be  absolute  ownership, 
except  in  relation  to  minerals.  The  ground  shall  be  free  to  all  prospect- 
ors who  desire  to  search  for  minerals,  ami  when  such  shall  have  been 
found,  upon  application  to  the  owner  of  the  land,  the  latter  shall  be  com- 
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pelled  to  convey  to  the  miner  such  mine  and  room  for  working  the  same — 
similar  in  provision  to  the  j^resent  law  for  the  perfection  of  titles  to 
mines — upon  the  miner  paying  therefor  a  just  and  equitable  price  for 
the  land,  without  reference  to  the  mine  itself.  The  value  of  such  land 
may  be  determined  by  appraisement  by  disinterested  parties.  Such  a 
l)lan  will  soon  put  a  stop  to  the  waste  of  timber ;  settlements  will  keep 
pace  with  mining  develoi)ments  in  the  mountains.  The  timber  once  in 
the  hands  of  private  parties,  precautions  will  be  taken  to  guard  it  agaiust 
destruction  by  tire  ^  none  will  be  cut  dow^n  that  is  not  needed ;  and  once 
down,  it  will  all  be  used  up.  At  the  same  time,  it  will  be  in  so  many 
hands  that  prices  w41i  be  kept  down  ;  wood  will  probably  cost  less  than 
it  does  now.  A  great  deal  of  ground  upon  such  locations  will  also  be 
brought  under  cultivation.  There  are  very  few  quarter  sections,  even 
in  the  mountains,  upon  which  there  is  not  room  for  a  wheat  held,  or  at 
least  a  garden  patch. 

The  climate  is  healthy  and  delightful.  Even  during  the  hottest  sea- 
son the  nights  are  always  cool  and  refreshing;  the  air  is  extremely  pure, 
the  water  unsurpassed,  and  all  natural  influences  such  as  must  render  a 
sojourn  duriug  the  summer  or  autumn  salutary  to  both  mind  and  body. 

In  the  most  beautiful  sections  of  the  country  the  additional  attraction 
of  medicinal  springs  is  furnished  to  the  invalid.  Salt,  soda,  and  sulphur 
springs  have  been  discovered,  and  have  become  already  the  resort  of  visit- 
ors from  Colorado  itself  as  well  as  from  the  East.  The  completion  oi 
direct  railroad  communication  will  make  them  objects  of  great  attrac- 
tion, and  sources  of  considerable  revenue  to  the  Territory.  The  princi- 
pal basis  of  the  prosperity  of  Colorado,  however,  will  doubtless  remain 
(agriculture  apart)  the  vast  deposits  of  useful  minerals  of  almost  every 
kind,  which  occur  in  nearly  every  portion  of  the  Territor3\ 

Among  these,  gold  occupies  at  present  the  first  rank.  Until  two  years 
ago,  nearly  or  quite  all  the  bullion  shipped  was  gold  bullion,  containing 
only  a  very  little  silver  as  an  alloy.  At  that  period  were  discovered  the 
rich  silver  mines  of  Griffith  and  Argentine  districts,  Clear  Creek  County, 
and  Mountain  House  district,  below  Black  Hawk,  Gilpin  County.  The 
silver  product  during  the  last  fiscal  year  amounted  to  about  one-sixth  of 
the  gold ;  but  it  is  not  unlikely  that  in  three  or  four  years  it  will  have 
advanced  to  equal  importance.  On  the  other  hand,  the  discovery  ot 
extensive  placers  in  those  portions  of  Colorado  not  yet  thoroughly 
explored  may  keep  the  balance  in  favor  of  gold  for  a  longer  period. 

During  the  first  four  years  after  discovery  of  gold  in  Colorado,  there 
was  shipped,  according  to  several  statements,  more  than  830,000,000. 
Most  of  it  came  from  the  rich  placers  of  Gilpin,  Clear  Creek,  I3oulder, 
Summit,  Lake,  and  Park  Counties,  some  of  w^hich  yielded  enormously. 
A  large  portion  was  derived  from  the  rich,  decomposed  siuiacc  rock  o1 
the  prominent  lodes.  The  richest  gulch  ever  worked  in  Colorado  was 
California  Gulch,  in  Park  County,  discovered  by  Slater  &  Co.  in  1859, 
and  developed  in  the  Ibllowing  spring.  The  whole  gulch  was  at  that  time 
divided  into  three  districts,  called  Independent,  California,  and  Sacra- 
mento districts,  and  pre-empted  in  claims  of  100  feet  for  a  distance  of 
nearly  seven  miles.  According  to  a  statement  in  Mr.  Hoilister's  book, 
the  following  amounts  of  gold  were  obtained  from  the  principal  claims : 

Discovery $60, 000 

No.  1  below 55. 00« 

No.  4  below 75,000 

No.  5  below 55, 000 

No9.  11  and  12  below 26,  000 

Nos.  26  and  27  below 50,000 

Nos.  5  and  6  above 65, 000 
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No..  14aud  15  above |H0,000 

Nos.  19  and  20  above 80,000 

No.  21  above 15,000 

The  product  of  claims  19  and  20  above  the  Discovery  was  obtained  in 
three  months.  Many  claims  not  specified  yielded  from  $3,000  to  $5,000 
each,  while  the  amount  of  daily  yield  per  hand  employed  in  different 
sections  of  the  gidch  was  as  follows : 

Nos.  13  to  25  below $10 

Nos.  28  to  35  below -'- 15 

Nos.  30  to  41  below - 25 

Nos.  45  to  56  below 18 

Many  other  prominent  gulches  yielded  nearly  as  well ;  and  even  at 
present  some  of  them  pay  from  $5  to  $10  per  hand  daily.  The  gold  now 
obtained  from  the  gulches,  however,  is  a  subordinate  part  of  the  whole 
production ;  and  this  fact  should  be  borne  in  mind  when  Colorado  is 
compared  with  States  and  Territories  where  this  comparatively  easy 
method  of  mining  still  flourishes.  The  papers  have  recently  announced 
the  discovery  of  rich  i)lacers  near  the  northern  border  of  the  Territory, 
but  I  have  obtained  as  yet  no  trustworthy  accounts  from  that  quarter. 
About  seventy  per  cent,  of  the  gold  bulliou  is  extracted  from  the  aurifer- 
ous pyritic  ores  of  Gilpin,  Clear  Creek,  Boulder,  Park,  and  Lake  Coun- 
ties ;  fifty  per  cent,  or  more  being  furnished  by  Gilpin  County  alone. 

The  principal  gold-bearing  minerals  are  copper  and  iron  pyrites. 
These  mostly  occur  together;  the  latter,  however,  nearly  always  pre- 
dominates, and  is  often  found  without  the  former.  When  both  are 
present,  the  copper  pyrites  is  always  the  richer  in  gold.  At  least,  this 
is  the  case  in  Gilpin  County,  to  which  this,  and  the  following  state- 
ments bear  exclusive  reference.  A  striking  illustration  is  furnished  in 
Eussell  district.  The  Pewabic,  Kingston,  Wantoga,  and  a  few  other 
lodes  contain  pay  streaks,  several  feet  wide,  and  consisting  chiefly  of 
quartz,  decomposed  feldspar,  iron  pyrites,  and  a  little  copper  pyrites,  very 
finely  intermixed.  All  these  ores  assay  in  bulk  from  $30  to  $40  coin  per 
ton,  while  specimens  containing  a  larger  amount  of  copper  pyrites  assay 
$300  and  over.  Further  evidence  is  found  in  the  circumstance  that  the 
Gregory,  Bobtail,  Bates,  and  Briggs,  considered  to  be  the  richest  mines 
in  Gilpin  County,  furnish  the  largest  amounts  of  coj^per  pyrites. 

I  do  not  yet  consider  the  question  as  settled  beyond  doubt,  whether 
the  gold  is  contained  in  the  pyrites  wholly  in  mechanical,  or  partly  in 
chemical  combination.  The  weight  of  authority  and  experiment  is  in 
favor  of  the  hypothesis  of  a  mechanical  admixture  of  fine  jjarticles  of 
metallic  gold ;  and  those  who  incline  to  the  opposite  view  have  hitherto 
failed  to  adduce  satisfactory  evidence  for  that  belief.  The  gold  in  Col- 
orado is  generally  alloyed  with  small  quantities  of  silver  and  copper.  In 
most  cases,  it  is  very  finely  intermixed  with  the  ore  ;  sometimes,  how- 
ever, it  is  concentrated  in  streaks,  bunches,  &c.,  and  every  good  lode  has 
furnished,  more  or  less  abundantly,  specimens  showing  large  amounts 
of  native  gold,  generally  crystallized.  The  Winnebago  lode  yielded  some 
magnificent  ores,  covered  all  over  with  finely  developed  crystals  of  tlie 
monometric  system ;  some  beautiful  ones  from  the  Leavitt  contained  the 
gold  in  wire-form,  similar  to  its  occurrence  in  Hungary,  and  in  Santiam, 
Oregon,  or  to  the  occurrence  of  silver  in  the  mines  of  Kongsberg,  Korway. 
The  Bobtail,  Gregoiy,  Bates,  Briggs,  German,  &c.,  furuislied  many  spe- 
cimens containing  large  needles  of  metallic  gold ;  and  one  in  particular, 
from  the  Smith  and  Parmelee  Company's  claim  on  the  Briggs  lode,  dis- 
played a  heavy  streak  of  metallic  gold,  interwoven  with  a  smaller  streak 
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of  silver ;  a  curious  occurrence  wliich  has  not  been  noticed,  as  far  as  I 
am  aware,  on  any  other  lode  in  Gilpin  County. 

In  many  cases,  especially  if  the  copper  and  iron  pyrites  are  mixed 
with  ai  large  proportion  of  zinc-blende  and  galena,  the  gold  obtained  by 
pulverizing  and  washing  the  ore  does  not  present  the  usual  character- 
istics. Instead  of  the  bright  yellow  color  and  metallic  luster  we  have  a 
grayish  brown,  dull  tint.  In  this  condition,  it  is  known  as  "rusty 
gold,"  and  seems  to  be  quite  indifferent  to  the  action  of  quicksilver.  A 
large  needle  of  native  gold  in  this  condition,  from  Bates  ore,  was 
weighed,  and  left  for  a  long  time  in  contact  with  mercury,  but  did  not 
manifest  the  least  change  in  weight.  A  subsequent  melting  gave  a 
regulus  of  bright  gold  containing  99  per  cent,  of  the  original  piece.  This 
experiment  indicates  that  there  is  a  film  of  some  other  substance 
upon  the  surface  of  the  rusty  gold.  Of  course,  this  coated  gold  can  be 
saved  only  to  a  small  extent  by  the  ordinary  stamp-mill  process.  Koast- 
ing  or  other  chemical  treatment,  or  mechanical  rubbing  in  pans,  is  re- 
quired to  remove  the  film,  and  leave  the  gold  in  amalgamable  condi- 
tion. The  partial  desulphurization  effected  by  the  many  patent  pro- 
cesses which  have  infested  the  Territory  will  not  accomplish  this.  If 
roasting  will  do  it  satisfactorily  at  all,  the  operation  must  be  carried  far 
enough  to  destroy  the  sulphate  of  copper  formed  in  the  charge.  The 
chemical  nature  of  this  coating  has  not  yet  been  absolutely  ascertained. 
The  fact  that  so  high  a  roasting  is  required  to  remove  it  clearly  indi- 
cates that  it  is  not  sulphide  of  iron ;  while  other  circumstances  would 
lead  us  to  believe  it  to  be  oxide  of  iron.  It  is  said  that  Mr.  William 
Briickner  has  succeeded  in  removing  it  perfectly  by  roasting  in  his  cyl- 
inders, with  the  addition  of  salt  toward  the  close  of  the  process.  The 
theory  of  this  experiment  may  be  the  formation  of  a  chloride  of  iron, 
which  is  volatile  at  high  temperatures.  The  great  question  still  re- 
mains unsolved  by  practical  operations  on  a  larger  scale,  whether 
mere  desulphurization  will  leave  auriferous  pyrites  in  a  condition  suit- 
able for  the  extraction  of  the  gold  by  amalgamation.  Experience  thus 
far  is  discouraging ;  but  I  do  not  doubt  that  some  simple  expedient 
will  be  discovered  overcoming  the  difiiculty.  That  such  an  invention 
is  needed  appears  from  the  fact  that  chlorination  and  smelting,  two  pro- 
cesses which  are  acknowledged  to  be  metalliu-gically  perfect,  are  too  ex- 
pensive to  be  applied  to  a  large  class  of  ores,  for  which  amalgamation 
will  probably  always  remain  the  available  method. 

Copper  occurs  in  the  prominent  lodes  in  considerable  quantity.  The  first- 
class  ores  of  some  of  the  mines  contain  fium  ten  to  fifteen  per  cent,  of  it. 
It  is  almost  always  in  the  form  of  copper  ])yrites,  a  combination  of  sul- 
l)hide  of  copper  and  sulphide  of  iron,  containing,  when  pure,  'SiA  per 
cent,  of  metallic  copper.  Near  the  surface  this  ore  is  found  more  or  less 
decomposed  and  converted  into  carbonate  and  oxide ;  copper  glance  or 
pure  sulphide  of  copper  is  reported  from  Bergen  district,  near  Idaho 
City. 

The  amount  of  silver  in  the  pyritical  ores  is  usually  very  small,  not 
more  than  85  to  $15  per  ton.  A  small  portion,  alloyed  with  gold,  is 
saved  in  the  stamp-mills ;  but  by  tar  the  larger  part,  being  in  the  stat« 
of  a  sulphide,  which  will  not  amalgamate,  is  lost. 

Besides  copper  and  iron  pyrites,  almost  every  lode  carries  a  little  zinc- 
blende  and  galena.  In  some  districts,  especially  Quartz  Valley,  Ne- 
vada, Illinois  Central,  and  Eusssel,  these  minerals  form  a  considerable 
]iart  of  the  ore,  while  in  Central  City,  Eureka,  and  Gregory  districts, 
they  are  but  subordinately  represented.  The  zinc-blende  is  usually 
poor  in  silver  and  gold.    Two  samples,  one  from  Quartz  Valley,  the 
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other  from  Nevada  district,  gave,  respectively,  by  assay,  per  ton — first, 
gold,  $5  98 ;  silver,  $3  41 ;  second,  gold,  $11  96 ;  silver,  $1  13. 

Tiie  galena  contains  probably  little  or  no  gold ;  at  least,  assays  have 
not  discovered  more  than  a  "  strong  trace  "  in  such  pieces  of  galena  ore 
as  contained  no  visible  copper  or  iron  pyrites.* 

In  Colorado,  as  in  other  countries,  it  has  been  found  that  the  gold 
is  not  uniformly  distributed  throughout  the  ore,  nor  the  ore  throughout 
the  veins.  There  are  rich  and  poor  streaks  ;  and  of  two  pieces  taken 
from  the  same  mine,  one  may  be  many  times  richer  than  the  other, 
though  the  eye  is  able  to  detect  no  diflerence  between  them.  It  has 
often  been  said  that  the  Colorado  gold  ores  grow  richer,  as  a  general 
rule,  with  increasing  depth;  but  this  is  not  true,  though  such  has 
been  the  case  in  a  few  instances.  Neither  can  I  satisfy  myself  of  the  exist- 
ence of  a  zone  of  "  cap  rock"  or  barren  vein-stuff  extending  along  the 
vein  at  or  near  the  water  level.  It  seems  rather  that  ,the  miners  call 
€very  body  of  barren  rock  "  cap ;"  and  that  one  is  quite  as  likely  to 
get  out  of  the  cap  by  drifting  as  by  sinking.  The  regularity  of  ''  chim- 
neys," or  bodies  of  rich  ore  in  the  veins,  also  seems  to  me  a  matter 
of  some  doubt. 

For  the  extraction  of  the  gold,  the  common  stamp-mill  ijrocess,  with 
amalgamation  in  battery  and  npon  copper  plates,  is  almost  exclusively 
employed,  although  it  is  generally  admitted  that  only  a  portion  of  the 
precious  metals  is  saved  in  this  way.  Amalgamation  is,  however,  the 
only  method  by  which  the  low-grade  ores  can  be  made  to  pay.  The  cost  of 
this  treatment  is  less  than  $5  per  ton,  and  for  the  surface  ores  it  must 
be  highly  recommended,  as  it  accomplishes  for  them  all  that  is  needed, 
in  the  cheapest  possible  manner.  The  complete  failure  of  the  stamj)- 
mills  in  1863  and  1864,  when  the  surface  quartz  was  Avorked  out,  and 
the  pyrites  reached,  was  without  doubt  largely  owing  to  the  inexperience 
of  the  mill-men  ;  for  the  miners  have  uow^  returned,  after  an  interval  of 
reckless  and  disastrous  experiment,  to  the  old  process,  which  they  ope- 
rate profitably,  in  spite  of  the  refractory  ores.  Skilled  workmen  and 
greater  discipline  and  care  in  the  mills  have  undoubtedly  assisted  tMs 
result.  Yet  it  seems  to  me  that  greater  efiiciency  could  be  attained  with 
the  machinery  now  in  use  than  is  actually  the  case.  The  strong  and 
natural  reaction  in  Colorado  against  new  i)rocesses,  from  which  the  Ter- 
ritory has  suffered  so  much,  has  gone  so  far  as  to  make  the  mill-men 
obstinately  refuse  to  adopt  even  the  well-proven  ai)paratus  of  other 
regions.  In  the  matter  of  the  speed  of  stamps,  there  is  a  singular  pre- 
judice in  favor  of  very  low  rates.  I  have  frequently  seen  steam-batteries 
geared  to  run  at  18  drops  per  minute,  and  the  average  speed  is  not  greater 
than  25  to  30,  In  other  districts  of  the  West,  stamps  of  equal  weight  are 
run  generally  at  60,  and  frequently  as  high  as  100  drops  per  minute. 
The  reasons  given  by  the  Colorado  mill-men  are  plausible,  but  they  do 
not,  in  my  opinion,  meet  the  case  fully.  A  recent  article  in  the  Central 
City  Register,  presenting  their  side  of  the  question  with  ability  and  in 
an  excellent  spirit,  will  be  quoted  in  the  next  chapter. 

The  process-mania,  commencing  in  1864  and  lasting  till  1867,  was 
one  of  the  main  causes  which  damaged  the  reputation  of  the  mines  to 
such  a  degree  that  the  country  was  nearly  ruined  by  the  reaction.  Upon 
the  first  failure  of  the  stamp-mills,  people  came  to  the  conclusion  that 

*  This  fact  is  reported  by  Mr.  A.  Wolters,  now  saperiutcudent  of  the  Baker  mill, 
near  Georgetown,  but  formerly  practicing  as  a  mining  engineer  and  metallurgist  in 
Central  City  and  Georgetown.  I  have  acknowledged  iny  indebtedness  to  this  gentle- 
man on  a  former  page  ;  but  I  desire  to  say  here,  that  a  large  portion  of  this  sectiou 
as  based  upon  the  extremely  full,  intelligent,  and  acourate  notes  furnished  by  him. 
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the  ores  must  be  roasted,  before  the  ftold  could  be  amalgamated.  One 
iuveutioii  for  this  purpose  followed  another;  clesulphuHzation  became, 
the  Abracadabra  of  the  new  alchemists ;  and  millions  of  dollars  were 
wasted  in  speculations,  based  on  the  sweeping  claims  of  perfect  success 
put  forward  by  deluded  or  deluding  proprietors  of  patents.  The  amount 
of  money  lost  in  actual  experiments  was  nuich  less;  but  it  was  consid- 
erable, and  a  great  deal  of  it  might  have  been  saved,  if  the  subject  had 
been  carefully  investigated  by  a  commission  of  experienced  men,  instead 
o^being  left  to  isolated  experiments,  conducted  by  interested  parties,  arid 
observed  and  recorded  by  good-natured  ne\vs[)aper  reporters  or  awe- 
struck greenhorns.  The  intelligence  of  the  persons  managing  the  min- 
ing companies  can,  in  some  cases,  only  be  vindicated  at  the  cost  of  their 
honor.  In  many  instances,  a  little  excitement  about  the  reported  suc- 
cess of  a  new  process  gave  just  the  assistance  required  to  put  life  into 
the  stock-market,  and  enable  overloaded  holders  to  relieve  themselves. 
The  premature  exultation  of  the  inventor  and  his  assignees,  before  any 
working  tests  on  an  adequate  scale  had  been  made,  and  the  haste  with 
which  a  complete  success  was  usually  announced,  belbre  an  impartial 
and  disinterested  observer  would  have  dared  to  draw  such  a  conclusion, 
were  suspicious  elements  of  many  such  undertakiugs;  and  the  Avretched 
consequence  of  the  whole  matter  w\as  a  failure  of  many  companies,  and 
the  partial  or  complete  suspension  of  operations  on  the  part  of  some,  in- 
fluenced by  the  hope  that  others  might,  at  whatever  cost  of  failure  and  dis- 
aster, finally  solve  the  problems  involved,  and  thus  point  out  the  safe  road. 
In  surveying  the  record  of  these  unfortunate  years,  one  is  impressed  with 
the  conviction  that  a  short-sighted  selfishness  and  lack  of  harmonious  co- 
operation has  been  one  of  the  great  causes  of  unnecessary  expenditure  of 
time  and  money.  One  portion  of  the  mining  community  engaged  in  ex- 
periments, the  true  results  of  which  were  rarely  made  known  in  a  form 
to  be  useful  to  other  inquirers,  and  another  portion  passively  waiting- 
tin  the  desired  benefit  should  drop  into  their  mouths — this  was  an 
antithesis  almost  fatal  to  general  progress.  Yet  progress  was  undoubt- 
edly achieved,  and  there  are,  I  believe,  abundant  materials  for  a  treatise 
on  the  methods  of  extracting  gold  from  sulphuretted  ores,  only  needing 
careful  collation  and  digestion.  Upon  this  labor  I  have  been  for  some 
time  engaged;  and  I  hope  to  consider  this  subject  as  a  whole  and  at 
length  in  my  next  annual  report. 

Another  cause  of  fiiilure  in  former  years  was  the  outrageous  value 
placed  upon  undeveloped  mining  property.  This  was  only  possible  by 
virtue  of  general  ignorance  on  the  subject  of  the  difficulties  to  be  en- 
countered. The  prevailing  belief  that  all  the  mines  in  a  district  were 
equally  good,  and  that  the  amount  of  i>rofit  to  be  reasonably  expected 
might  be  calculated  at  once  from  the  dimensions  of  the  lode,  reduced  to  tons 
of  rock,  multiplied  by  the  assay  value  of  specimens,  and  diminished  by 
a  trifling  amount  as  "expenses,"  led  to  great  looseness  of  management. 
The  anticipated  magnificent  gains  would  cover  all  minor  extravagances; 
so  capital  was  wasted ;  stock  was  watered;  large  salaries  and  high  wages 
were  paid,  without  a  thought  of  the  inevitable  result.  Now,  all  these  things 
have  been  changed.  Large  sums  are  no  longer  paid  for  the  mere  chance 
to  mine,  and  the  business" is  administered  as  any  other  should  be,  with 
care  and  economy. 

Moreover,  the  miners  of  Colorado  were  inexperienced  in  deep  mining, 
and  they  made  sad  work  with  it  at  first.  Even  now  there  are  few  well- 
opened  mines  in  the  Territory.  The  prevailing  deficiency  is  in  prepared 
stoping  ground,  permitting  increased  production.  There  are  too  many 
companies,  too  many  shafts  on  the  same  vein,  and  the  levels  are  fre- 
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quently  too  close  together.  These  evils  were  formerly  much  greater, 
and  combined  with  those  already  mentioned,  and  the  rebellion,  the  In- 
dian troubles,  and  the  long  and  severe  drought,  they  account  for  the 
temporary  depression  in  mining  industry. 

On  the  other  hand,  there  is  abundant  evidence  that  the  mines  them- 
selves are  not  to  blame.  I  am  sometimes  even  surprised  that  they  have 
yielded  so  much  as  they  have ;  they  will  prove  equal  to  those  of  any  other 
country.  Mining  is  a  business,  full,  at  best,  of  difdculties  and  risks ;  and 
it  is  the  part  of  wisdom  to  secure  at  the  outset  as  many  of  the  chances 
as  human  foresight  can  perceive,  or  human  skill  control.  When  a  man 
engages  in  this  business  with  all  the  chances  against  him,  it  requires  no 
l)rophet  to  foretell  the  result.  Among  the  mines  which  never  did  pay 
and  never  will,  I  unhesitatingly  include  those  that  have  no  existence. 
There  have  been  in  Colorado  a  great  many  Hamlets  with  Hamlet  left 
out.  It  need  not  be  said  upon  what  shoulders  the  blame  should  fall. 
Perhaps  it  is  about  equally  divided.  If  eastern  speculators  have  badly 
burnt  their  fingers,  some  of  the  miners  have  been  well  plucked  in  re- 
turn. It  is  but  seldom  that  sympathy  is  required  for  either  side.  All 
speculation  aims  at  getting  a  thing  for  less  than  it  is  worth,  and  selling- 
it  for  more  ;  and  pure  mining  speculation — the  system  which  looks  not 
to  the  steady  development  of  a  country,  but  to  shuffling  off  the  burden 
of  its  development  upon  successive  shoulders — is  not  deserving  of  suc- 
cess. The  purchaser  of  stock  in  one  of  these  paper  companies  is  only 
anxious  to  raise  the  value  of  the  stock  and  get  rid  of  it ;  and  often  he 
is  a  fool,  because  he  tried  to  be  a  knave  and  failed.  It  is  like  the 
"  pocket-book"  game  in  our  eastern  cities.  If  the  stranger  upon  wiiom 
it  is  tried  is  a  thoroughly  honest  man,  it  fails  ;  but  if  he  is  just  sharp 
enough  to  pay  twenty  dollars  for  the  chance  of  getting  a  hundred  out 
of  the  pocket-book  skillfully  left  for  him  to  find,  he  falls  a  prey  to  his 
own  acuteness  and  unscrupulousness,  and  we  do  not  x^ity  him  when  his 
prize  turns  out  to  be  brown  paper,  tipped  at  the  ends  with  counterfeit 
notes. 

To  the  important  questions  :  "  How  came  those  mines  that  once  were 
profitable  to  fail  ?  What  is  the  secret  of  the  present  success  of  others  ? 
How  can  many  now  idle  be  restored  to  an  active  and  fruitful  condi- 
tion?" there  are  no  general  and  universal  replies.  We  might  as  well 
ask  why  one  merchant  fails  and  another  succeeds.  Some  merchants 
ruin  themselves  by  their  own  extravagance  and  incompetency ;  some 
embark  in  a  business  in  which  failure  is  a  foregone  conclusion,  circum- 
stances being  from  the  outset  against  them.  If  we  consider,  however,  the 
maxim,  abundantly  illustrated,  that  bad  management  will  ruin  any  mine, 
however  valuable  it  may  be,  we  may  say  with  confidence  that  bad  manage- 
ment has  done  more  to  injure  mining  in  Colorado  than  all  other  causes 
together.  And  this  bad  management  has  been  four-fold — in  laws,  in  the 
extraction  of  ores,  in  the  reduction  of  ores,  and  in  general  finance.  Here, 
too,  the  blame  must  be  divided.  Incompetent  agents  have  doubtless  wasted 
money,  but  they  have  generally  acted  under  advice.  Scientific  men,  so 
called,  have  made  stupendous  mistakes  of  judgment;  but  they  have  been 
surpassed  by  the  blunders  of  practical  men,  so  called.  The  scientific  men 
without  practice  and  the  practical  men  without  science,  the  honest  men 
without  capacity,  and  the  smart  men  without  honesty,  have  done  so 
much  to  destroy  the  mining  industry  in  Colorado,  that  the  very  fact  ot 
its  continued  existence,  after  so  terrible  a  trial,  is  proof  of  its  inherent 
vitality  and  future  prosperity.  This  year  marks  the  new  era  of  mining 
in  Colorado.  The  old  spirit  of  idleness  and  speculation  has  passed 
away.    The  new  spirit  of  labor  and  economy  has  sprung  into  power.    It 
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is  begiuning  to  be  recognized  that  the  men  to  develop  the  resources  of  ,i 
country  are  the  men  who  live  in  it ;  that  the  foundation  of  wealth  is 
labor,  and  that  only ;  that  capital  is  only  the  hoarded  labor  of  the  [)ast, 
loaned  to  the  labor  of  the  future;  and  that,  under  all,  beUne  all,  above 
'all,  if  there  is  to  be  progress,  there  must  be  work ! 

The  days  are  passed  in  which  mere  high-flown  compliment  or  \ague 
prophecies  of  gain  could  satisfy  the  people.  Out  of  the  stern  lessons  of, 
the  experience  of  the  last  six  years,  they  have  gained  a  knowledge  of 
the  difficulties  with  which  they  have  to  contend ;  and  any  man  who 
evinces  an  intelligent  perception  of  those  difficulties,  and  professes  the 
.ability  to  suggest  any  means  of  assistance,  will  command  their  attention. 
This  is  the  close  of  the  era  of  selfish,  reckless,  individual  activity,  in 
which  every  man,  whether  miner,  merchant,  or  ranchero,  sought  onlj- to 
make  quickly,  by  fair  means  or  foul,  a  fortune  for  himself,  and  then 
escape  from  the  country.  Colorado  is  now  filling  up  with  men  who  mea7i 
to  stay,  and  desire,  therefore,  honorable  reputations  for  themselves,  and 
good  order  and  prosperity  for  the  community. 

It  should  be  pointed  out,  and  it  is  susceptible  of  the  clearest  proof, 
that  the  general  impressions  of  the  miners  concerning  the  supposed  im- 
mense profits  of  reduction  works  are  entirely  erroneous.  The  smelting 
works  at  Georgetown  were  unable  to  carry  on  business  profitably,  even 
when  receiving  the  large  price  of  $100  \>ev  ton  for  the  treatment  of  cus- 
tom ores.  Huepeden  and  Stewart  are  unable  to  underbid  each  other, 
because  a  competition  at  present  would  ruin  both.  It  is  very  easy  to 
peep  in  at  the  door  of  a  metallurgical  establishment,  count  the  number 
of  workmen,  estimate  the  consumption  of  fuel,  and  decide  that  the  pro- 
prietor must  be  making  one  hundred  per  cent,  on  his  investment ;  but 
in  a  country  where  capital  commands,  on  good  security,  twenty-five  to 
thirty-five  per  cent.,  the  management  of  a  business  requiring  capital  is 
cumbered  with  a  thousand  expenses,  not  appreciated  except  by  the  pro- 
prietor. Every  delay  for  lack  of  ore  or  by  reasoa  of  repairs  is  a  double 
loss.  The  shipment  of  bullion  is  costly.  Materials  are  more  than 
costly.  Mv.  Huepeden,  during  my  visit,  hunted  through  Denver,  Cen- 
tral, Georgetown,  and  other  places,  in  vain,  for  a  single  article — merely 
round  bar  iron  of  a  certain,  very  ordinary  size,  for  bolts.  When  ore  is 
purchased  by  assay,  as  at  Hill's  works  in  Black  Hawk,  a  new  and  most 
oppressive  expense  is  added.  Professor  Hill  not  unfrequently  waits  six 
months  for  his  returns  from  ores  for  wdiich  he  paid  in  cash.  In  view  of 
all  these  circumstances,  I  do  not  hesitate  to  say  that  not  one  of  tlwse 
who  grumble  so  loudly  at  the  extortion  of  the  owners  of  reduction 
works  would  be  satisfied  with  the  rate  of  profit  upon  capital  invested 
which  those  works  have  realized.  To  all  this  add  another  circumstance, 
the  force  of  which  is  overwhelming.  So  long  as  comparatively  little 
capital  has  been  invested  in  mines,  the  miners  are  not  held  to  persever- 
ance by  any  particular  tie.  A  temporary  discouragement,  or,  still  more 
frequently,  a  new  and  promising  discovery  in  some  other  region,  and  a 
consequent  stampede,  may  half  depopulate  a  district,  and  completely 
dry  up  those  little  sources  of  the  supply  of  ores,  the  aggTcgate  of  which 
would  perhaps  furnish  a  respectable  basis  for  reduction  works.  The 
miner  takes  his  pick  and  shovel  and  sets  forth  to  seek  his  fortune,  leav- 
ing nothing  behind  more  valuable  than  an  old  windlass  or  a  hole  in  tlie 
ground.  But  furnaces  and  cylinders  and  heave  machinery,  and  costly 
foundations,  and  dams,  and  flumes,  cannot  be  so  transplanted.  The 
owners  of  such  works  are  therefore  situated  in  some  degree  as  was  the 
Atlantic  Telegraph  Company  when  the  new  cable  first  began  to  work  suc- 
cessful! v.     Burdened  with  the  great  outlav  of  construction,  and  uncertai  n 
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feow  long  their  prosperity  migLt  continue,  they  were  obliged  to  establish 
high  rates  at  first ;  but  these  rates  were  reduced  as  the  risks  grew  less, 
and  the  prospects  of  the  future  become  more  certainly  assured. 

The  sum  of  the  whole  matter  is  this  :  The  owners  of  reduction  works 
in  Colorado  (outside  of  ordinary  stamp-mills,  to  which  I  do  not  now 
refer)  have  a  right  at  present  to  large  profits;  yet  they  are  not  realizing 
as  much  as  the  capital  they  employ  would  briug  in  other  ways.  Their 
business  will  be  more  profitable,  even  at  lower  rates,  when  the  produc- 
tion of  ore  has  become  reguhir  and  abundant;  aud  the  cure  for  existing 
evils  is  not  the  establishmeut  of  competing  works,  but  the  more  system- 
atic  aud  persevering  development  of  the  mines.  There  is  capital 
enough  in  the  Territory  itself,  without  drawing  on  the  East  to  produce 
this  result.  Money  was  freely  subscribed  in  Denver,  the  other  day,  to 
back  up  an  old  claim  to  a  mine  which  had  been  made  successful  by  par- 
ties who  innocently  infringed  (if  indeed  they  did  infringe)  on  the  earlier 
rights  of  a  discoverer  who  had  long  since  abandoned  his  little  pit.  In 
other  words,  money  can  be  had  for  piratical,  destructive  litigation,  which 
is  withheld  from  regidar  and  fruitful  industry.  This  brings  us  to  another 
evil  already  active  in  Colorado.  The  old  set  of  miners  are  to  a  large 
extent  departed,  but  they  have  left  a  legacy  in  their  abandoned  coyote- 
holes  which  occupy  the  places  where  more  sober  and  i)ersevering  men 
would  now  gladly  expend  their  energies.  But  no  sooner  does  any  one 
locate  a  mine  and  begin  its  development  in  earnest,  than,  on  the  first 
token  of  success,  the  phantom  of  a  former  claimant  starts  from  the 
shadowy  past  and  clutches  at  the  fruit  of  his  toil.  Every  district  in 
the  West  that,  after  its  fever  and  chill  of  speculation,  wakes  to  new  and 
serious  activity,  finds  this  incubus  on  it. 

The  bullion  export  of  Colorado  during  the  year  ending  July  1,  18G9, 
as  near  as  can  be  ascertained  from  the  books  of  Wells,  Fargo  &  Co., 
amounts  to — 

Gold $2,  500,  000 

Silver 370,000 

If  we  add  the  amount  of  bullion  shipped  in  the  shape  of  copjjer 
matte  by  Professor  Hill,  worth  probably  $200,000,  the  value  of  the  rich 
galena  ores  shipped  to  ]S^ew  Jersey  for  treatment,  equal  to  $100,000,  and 
finally,  the  amount  of  bullion  taken  East  by  xirivate  parties,  estimated 
at  $35,000,  we  obtain  as  a  total  amount  of  precious  metals  produced  by 
the  Colorado  mines,  the  sum  of  $3,200,000  in  coin. 

For  the  next  six  months,  from  July  1  until  December  31,  I  estimated 
the  amount  of  bullion  likely  to  be  produced — 

Gold $1,  500,  000 

Silver 300,  000 

Together 1, 800,  000 


This  estimate  was  made  in  August.  It  is  now  safe  to  say,  that  the 
bullion  product  of  the  year  1869  amounted  to  $3,800,000.  The  governor 
of  the  Territory  puts  it  at  least  a  million  higher;  but  that  figure  will  be 
more  accurate  if  applied  to  the  probable  product  of  1870. 
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CHAPTER  LII. 

aiLPIN  COUNTY  AND  THE  GOLD  MINES. 

Miniug  iu  this  county  has  so  decidedly  improved  during  the  past  year 
that  it  may  be  said  to  be  at  present  in  a  more  prosperous  and  promising 
condition  than  ever  before.  During  the  winter  of  1868-'G9,  more  stamps 
were  running  and  more  gold  was  produced  than  in  any  former  year  at 
the  same  time.  With  the  opening  of  spring,  operations  were  at  once  in- 
creased, and  already,  in  May,  over  800  stamps  were  running,  and  duriug 
that  month  $200,000  of  bullion  was  shipped.  In  August,  the  monthly 
g'old  shipment  amounted  to  $394,600,  not  including  the  product  from 
Professor  HilFs  smelting  works,  I  have  already  discussed  the  causes  of 
the  great  depression  of  the  mining  industry  in  the  whole  Territory 
during  18G5,  1866,  and  1867.  The  Gilpin  County  mines  were  at  once  the 
most  disastrously  affected  and  the  first  to  recover. 

The  country  rock  of  this  belt  is  gneiss  or  granite,  in  which  the  veins 
occur  as  tnie  fissures.  The  surface  is  mountainous,  intersected  with  nu- 
merous deep  cafions  and  gulches,  in  one  of  which  Central  City  is  situ- 
ated with  Black  Hawk  below  it  and  Nevada  above.  The  forests  which 
once  covered  the  hills  have  been  long  ago  cut  away  in  the  vicinity  of  the 
mines. 

The  gold  veins  have  a  general  northeast  and  southwest  course.  They 
vary  in  width  from  a  few  inches  to  10  or  15  feet.  Two  feet  is  not  an 
uncommon  width  for  the  "pay  rock."  The  minerals  comj)osing  the 
ores,  so  far  as  they  are  connected  with  mining,  have  been  mentioned  in 
the  foregoing  chapter.  The  gangue  is  quartz  with  a  quickly  weathering- 
feldspar.  The  oxidized  and  decomi^osed  surface  rock  extends  sometimes 
70  or  80  feet  below  the  surface.  It  is  light  and  porous,  consisting  of  a 
skeleton,  as  it  were,  of  quartz  from  which  the  pyrites  and  feldspar  have 
been  decomposed  and  partially  removed.  Below  this,  the  vein  is  some- 
times for.nd  to  be  barren  or  pinched  for  a  considerable  distance,  even  to 
the  depth  of  200  or  300  feet.  This  is  called  the  "cap,"  but  its  occur- 
rence is  a  matter  neither  of  certainty  nor  of  regularity,  and  the  name 
itself  is  vaguely  applied  to  all  vein  material  that  does  not  pay  for  mining. 

Some  of  i  the  principal  lodes  have  been  traced  for  considerable  dis- 
tances, as,' for  instance,  the  Gregory,  Bates  and  Hunter,  Mammoth,  Bob- 
tail, Gregory  second,  and  Gunnell,  at  Central  City,  and  the  Gardiner, 
with  its 'extensions,  the  Mercer  County,  and  extensions,  and  the  Bur- 
roughs/ at  Nevada.  The  difficulty  of  identifying  the  continuations  of 
veins  i's  enhanced  by  the  r)ropensity  of  locators  to  give  a  new  name  to 
each  discovery,  assuming  it  to  be  an  entirely  new  lode  until  the  contrary 
is  proved.  This  proof  must  be  furnished  either  by  actual  continuous 
tracing  or  by  the  sinking  of  shafts  from  one  claim  to  the  other  at  inter- 
vals of  not  more  than  50  feet,  and  the  discovery  of  the  lode  in  each 
shait.  A  notion  which  formerly  obtained,  that  the  intervention  of  run - 
ing  water  always  cuts  oft'  a  vein,  has  led  to  the  application  of  different 
names  on  both  sides  of  each  stream  crossed  by  the  lodes.  The  following- 
description  of  the  most  important  groups  of  mines  shows  the  small  space 
into  which  they  are  condensed  and  the  intricate  relations  of  boundaries 
and  titles,  as  well  as  the  multiplied  proprietorships,  which  form  so  great 
a  hinderance  to  the  success  of  mining.  This  description  is  taken  mainly 
from  the  letters  of  a  very  intelligent  correspondent  of  the  Engineering 
and  Mining  Journal,  (A.  D.  H.,  jr.,)  which  I  have,  however,  altered  as 
my  own  views  or  observations  dictated. 
The  Gregory  lode  was  the  first  discovered  in  this  region,  the  finder 


CONDITION    OF   MINING    INDUSTRY — COLORADO.  353 

being  Jolin  H.  Gregory,  who,  in  1859,  followed  up  the  creek  until  he 
found  the  vein.  It  has  i)een  traced  on  the  east  nearly  or  quite  to  Chase 
Gulch.  Thence  it  runs  westerly  over  the  summit  to  Bates  Hill,  down  to 
Gregory  Gulch,  and  up  Gregory  Hill  to  the  Mammoth  lode.  The  Bissell 
lode  has  been  supposed  by  some  to  be  a  continuation  of  the  Gregory 
beyond  the  Mammoth.  The  Gregory  has  never  been  worked  to  any  ex- 
tent on  Bates  Hill,  and,  indeed,  of  the  fourteen  old  companies  possess- 
ing claims,  only  three,  the  Smith  &  Parmelee,  the  Briggs,  and  the  Black 
Hawk,  are  now  engaged  in  active  operations,  while  a  fourth,  the  Con- 
solidated Gregory,  is  merely  raising  ore  enough  for  the  mill  while  wait- 
ing for  an  assessment  to  sink  their  shaft  deeper.  The  general  direction 
of  the  Gregory  lode  was  given  me  as  40°  north  of  east,  and  the  average 
dip  in  the  shaft  of  the  Gregory  Consolidated  as  80°  south.  At  the  No. 
2  shaft  of  the  Black  Hawk  Company,  the  Foote  &  Simmons  vein  branches 
off  on  the  north  side,  running  in  a  westerly  direction  and  dipping  to  the 
north.  This  vein  to  the  east  of  the  shaft,  under  the  title  of  the  Briggs 
lode,  coincides  with  the  Gregory  at  the  surface,  but  separates  on  get- 
ting some  distance  down ;  but  here  there  is  a  disputed  point  as  to  which 
is  properly  the  Briggs  and  which  the  Gregory  vein,  one  party  claiming 
the  Briggs  and  the  other  the  Gregory,  as  the  more  southerly  (and  the 
richer)  of  the  two  ;  that  is,  one  claims  that  the  Foot  &  Simmons  crosses 
the  Gregory,  the  other  that  it  does  not  cross.  The  work  now  being  done 
is  to  the  east  of  the  junction,  and  on  both  the  Briggs  and  Gregory 
shafts  have  been  sunk  over  500  feet,  and  good  ore  is  still  found  at  the 
lowest  depth  in  large  quantities. 

Northwest  of  the  Gregory,  up  Gregory  Gulch,  the  next  vein  which 
attracts  the  attention  is  the  Bates,  which  runs  nearly  parallel  with  the 
Gregory.  This  commences  on  the  east  at  Chase  Gulch,  crosses  Bates 
Hill  and  Gregory  Gulch,  and  runs,  now  as  the  Bates  and  Hunter,  and, 
further  along,  as  the  German,  up  Mammoth  Hill  to  near  the  Mammoth 
lode.  On  this  vein,  which  has  been  worked  in  places  to  the  depth  of 
250  to  300  feet,  and  on  which  some  ten  companies  own  property,  the 
Bates  and  Baxter  claim  is  being  worked  on  a  lease,  the  Union  Com- 
pany is  operating,  and  some  work  is  going  on  at  the  German  ;  otherwise, 
all  is  quiet.  This  lode  seems  to  carry  more  galena  than  the  preceding, 
which  it  otherwise  resembles.  Following  up  Gregory  Gulch,  there  is  on 
Bates  Hill  another  lode  which  is  not  being  worked,  although  traced  on 
the  east  beyond  the  summit  of  the  hill  and  on  the  west  to  the  gulch, 
and  apparently  running  into  the  Bates  and  Hunter.  I  could  not  ascer- 
tain anything  definitely  about  this  vein,  but  was  informed  that  it  was 
called  the  Molasses  in  part  and  the  Morgan  in  part,  and  that  some  "  sharp 
practice"  and  bad  mining  had  caused  its  abandcnment.  The  last  vein 
on  Bates  Hill  is  the  Gregory  second ;  this  runs  from  Gregory  Gulch  up 
over  the  hill,  and  has  perhaps  been  traced  east  as  far  as  Chase  Gulch, 
and  possibly  beyond  this.  No  work  appears  to  be  going  on  upon  this  lode. 
About  opposite  the  Gregory  second  on  Mammoth  Hill  is  the  U.  P.  E. 
vein,  owned  by  one  party.  This  is  worked,  and  pays  well.  But  there 
is  a  suit  with  the  Kipp  and  Buell,  a  company  owning  a  lode  further  ui> 
the  hill,  the  Kipp  and  Buell  claiming  that  the  westerly  end  of  the  TJ.  P.  li. 
runs  into  and  coincides  with  their  vein,  while  the  other  party  claim  that 
they  can  trace  the  Kipp  and  Buell  vein  crossing  theirs  and  running  more 
to  the  east.  The  matter  is  before  the  court  and  will  remain  there,  un- 
doubtedly, some  time.  The  U.  P.  R.  appears  to  run  more  nearly  north 
and  south  than  the  neighboring  veins,  quite  a  number  of  which  it  cuts, 
and  to  descend  nearly  perpendicularly. 

The  Mammoth  lode  runs  over  Mammoth  Hill  about  east-northeast  and 
H.  Ex.  Doc.  207 23 
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west-southwest,  being  traced  on  the  west  nearly  to  Spnng;  Guk-li,  aiut 
being  generally  supposed  to  be  on  the  east  of  the  same  vein  as  the  Bob- 
tail. It  is  of  greater  width  than  most  of  the  veins,  and  is  filled  with  a 
compact  mass  of  coarse  pyrites,  which,  however,  as  far  as  worlced,  seem 
too  poor  in  gold  to  pay,  although  one  or  two  parties  are  still  sinking  on 
the  lode  in  hopes  of  finding  better  ore  below.  The  Bobtail  runs  nearly  east 
and  west  with  a  small  dip  to  the  south,  and  is  claimed  to  be  the  richest 
of  all  the  veins  just  around  Central.  Most  of  the  mines  are  drowned  out 
at  present ;  the  Bobtail  and  the  Sensenderfer  are  at  work,  but  only  on 
the  upper  part  of  the  load  on  account  of  the  water.  An  effort  is  being 
made  to  consolidate  the  various  companies  owning  claims.  The  Fisk, 
north  of  the  Bobtail,  and  lower  down  on  Bobtail  Hill,  is  supposed  to 
run  into  the  last  named  vein  and  with  it  to  form  the  Mammoth  lode. 
The  last  of  the  lodes  at  Central  to  be  mentioned  here  is  the  Gunnell  on 
Nevada  Mountain,  running  nearly  east  and  west  and  dipping  to  the 
south.  On  this  once  famous  lode  no  work  is  being  done  at  present,  the 
property  having  i)assed  into  the  hands  of  stock  companies,  which,  as  a 
general  thing  here,  have  proved  to  be  failures. 

At  Nevada  the  principal  lode  is  the  Burroughs,  which  has  been  more 
thoroughly  developed,  perhaps,  than  any  other  vein  in  the  country  and 
with  a  better  average  production.  It  runs  nearly  east  and  west  with  a  dip 
to  the  south,  and  has  been  traced,  apparently,  for  a  very  considerable  dis- 
tance. The  vein  has  been  worked  for  a  length  of  about  2,400  feet,  to  a 
depth  varying  from  220  to  over  600  feet,  the  deepest  workings  being  at 
the  Ophir  mine,  where  two  shafts  have  been  sunk  575  and  035  feet  re- 
spectively. The  "  surface  quartz"  appears  to  extend  down  about  30  feet, 
quite  regTdarly,  but  the  "cap  rock"  very  irregularly,  from  125  to  330 
feet  from  the  top.  The  ore  at  the  lowest  depths  does  not  appear  as  well 
as  above,  at  least  at  present,  and  either  for  this  or  for  other  reasons  many 
of  the  mines  are  doing  but  little  work. 

Nearly  parallel  with  the  Burroughs  run  the  Gardiner  and  the  ]\Iercer 
County  veins.  These  are  doing  but  little  although  one  or  two  mines 
are  prosp  'ring.  The  Flack,  on  the  westerly  termination  of  the  Mercer 
County ;  the  Forks,  on  a  vein  running  across  from  the  Flack  to  the  In- 
diana, (a  continuation  of  the  Gardiner,)  and  the  California,  on  the  west 
of  the  Gardiner  lode,  are  the  most  prosperous  at  present  of  all  at  Nevada. 
The  California  mine  is  one  of  the  handsomest  and  best  worked  in  Colo- 
rado. The  engine  shaft  has  been  carried  down  about  475  feet,  passing- 
first  through  about  90  feet  of  surfece  quartz,  then  through  180  feet  of 
cap  rock,  and  then  reaching  ore  which  yields  in  the  stamp  mills  twelve 
to  fourteen  ounces  of  gold  to  the  cord,  (about  eight  tons.)  To  the  east 
an  old  shaft,  not  worked  now,  runs  down  95  feet  in  surface  quartz ;  and 
still  further  east  another  shaft  is  down  about  300  feet,  passing  through 
85  feet  of  surface  quartz,  50  feet  of  ore  yielding  about  four  ounces  to  the 
cord,  and  then  through  the  richer  ore.  Several  drifts  have  been  run,  and 
there  is  exposed  a  very  large  amount  of  apparently  rich  ore,  (twelve 
ounces  to  the  cord.)  The  width  of  the  "pay  rock"  is  from  three  to  five 
feet,  and  some  five  cords  of  ore  are  raised  daily.  About  one-tenth  of 
the  ore  is  said  to  be  smelting  or  first-class  ore,  and  worth  $50  to  $100 
to  the  ton.  The  mine  is  very  lucrative  at  present,  according  to  all 
accounts. 

The  Prize  and  Copeland  lodes  are  worked  in  one  mine,  at  Nevada,  to 
a  considerable  depth.  Zinc-blende  predominates  in  the  ore.  According 
to  Mr.  P.  Frazer,  mining  engineer,  who  examined  this  mine  in  July  or 
August,  the  vein  at  the  bottom  of  the  shaft  (below  the  union  of  the  two 
lodes)  is  six  feet  thick,. and  carries  an  IS-inch  pay-streak  on  either  wall. 
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Seventeen  men  and  two  horses  are  reported  to  raise  21  tons  of  ore 
daily,  supplying  24  stamps  with  secoud-class  ore,  yielding  six  ounces 
gold  to  the  cord,  while  the  first-class  ore  is  said  to  assay  |100  per  ton. 
If  this  is  really  from  the  zinc-blende,  the  occurrence  is  a  remarkable  ouie, 
being  contrary  to  the  general  experience  of  the  district. 

The  Perrin  Mining  Company,  under  the  charge  of  Mr.  G.  A.  Bradley, 
was  vigorously  pushing  forward  the  opening  of  its  mine,  and  the  coii- 
struction  of  its  mill,  at  the  time  of  my  brief  visit  to  Colorado.  Mr.  Fra- 
zer,  of  Dr.  Haydeu's  corps,  visited  the  works  somewhat  later,  and  found 
them  just  going  into  operation.  From  his  notes  the  following  account 
is  taken.  The  shaft  of  this  company,  on  the  Perrin  lode,  is  situated  in 
Uassell  Gulch ;  it  is  140  feet  deep,  and  shows  the  dip  of  the  vein  to  be  78° 
and  the  strike  north  5^  east  at  the  shaft  mouth  ;  but  the  strike  varies 
with  the  distance  from  the  shaft.  No  good  hanging  wall  has  yet  been 
reached.  The  mill  owned  by  this  company  is  located  about  a  quarter  of 
a  mile  from  the  shaft-house  in  Kassell  Gulch.  There  are  four  compa 
nies  running  mills  in  the  gulch  above  this  one,  which  purchase  their 
water  from  the  Consolidated  Ditch  Company.  This  company  brings 
water  from  Fall  River,  a  stream  west  of  North  Clear  Creek,  and  the 
supply  it  affords  is  limited,  though  the  use  of  proper  reservoirs  would 
economize  it.  Mr.  Bradley,  however,  has  a  drain  to  Graham  Gulch,  and 
leads  the  water  thus  obtained  to  a  tank  of  1,200  cubic  feet  capacity.  A 
cistern  containing  five  barrels,  attached  to  the  rafters  of  the  mill,  keeps 
the  stamps  supplied  with  water,  and  is  itself  supplied  by  pumps  from 
the  tank.  To  provide  against  a  failure  of  this  water  supply,  there  is  a 
second  tank,  of  288  cubic  feet  capacity,  placed  at  the  opposite  end  of 
the  mill,  to  receive  the  water  from  the  tail-sluices.  This  tauk  is  unerjually 
divided  by  a  partition  not  quite  as  high  as  the  sides,  over  which  the 
water  pours  from  the  smaller  into  the  larger  portion,  thus  clearing  itself. 
An  elevator  conveys  it  back  to  the  cistern.  In  thi-s  way  the  same  water 
can  be  used  several  times.  The  mill  building  is  40  feet  square,  and 
contains  two  G-stamp  and  two  5-stamp  batteries.  The  stamps  of  the 
former  weigh  COO  pounds  each,  and  those  of  the  latter  450  pounds  each. 
The  former  are  intended  to  drop  25  times  per  minute,  and  the  latter  Sij. 
The  two  5-stamp  batteries  are  set  to  one  cam-shaft,  so  that  they  are 
always  run  together.  The  G-stamp  batteries  can  be  run  separately  or 
together,  as  desired.  The  pulp  escapes  over  eight  feet  of  coppers  and 
eight  and  a  half  feet  of  blankets,  the  latter  being  washed,  according  to 
circumstances,  once  in  fifteen  to  thirty  minutes.  The  tailings  are  treated 
in  Bartola  pans. 

The  arrangements  of  this  mill  are  highly  judicious;  permanence,  con- 
venience, and  economy  having  been  united  in  a  remarkable  degree.  At 
the  same  time  it  should  be  remarked  that  not  all  its  peculiar  features 
are  due  to  the  deliberate  planning  of  the  superintendent.  He  has  se- 
cured, at  low  prices,  some  good  machinery,  imported  into  the  Territory 
for  other  and  now  extinct  companies ;  and  the  skill  with  which  he  has 
adapted  this  to  his  general  plan  is  to  be  admired,  while  the  selection  of 
the  particular  patterns  is  not  to  be  held  as  an  expression  of  his  im- 
partial judgment,  as  it  would  have  been  exercised  in  ordering  new  ma- 
chinery. I  believe  this  to  be  the  secret  of  the  general  use  in  Colorado 
of  the  Bartola  pans.  The  Territory  is  full  of  second-hand  ones ;  and 
hence  they  are  employed  while  they  can  be  purchased  for  nearly  the 
price  of  old  iron,  although  their  small  capacity  renders  them  inferior  to 
the  best  California  patterns.  Mr.  Bradley,  however,  finds  their  use  in 
his  mill  profitable,  reporting  that  the  three  he  has  already  save  iiiiii  -^15 
{)er  day,  which  would  otherwise  be  lost  in  the  tailings. 
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To  tlio  oast  and  south  of  tlie  gold  belt  some  important  silver  mines 
have  been  discovered,  of  which  the  Coaley,  below  Black  Hawk,  is  one 
of  the  most  noted.  From  this  vein,  opened  by  a  tunnel,  shallow  shafts, 
and  inclines,  a  large  quantity  of  ore  has  been  extracted.  There  is  a 
very  rich  streak  in  one  part  of  the  mine,  abounding  in  native  silver. 
The  property  was  sold  last  fall  for  a  large  sum — sufticient,  I  am  informed, 
to  extricate  the  owner  from  serious  embarrassments  resulting  from  pre- 
vious operations  in  the  business  of  reducing  ores,  etc. 

PROCESSES,  PAST  AND  PRESENT, 

As  I  have  remarked,  the  full  discussion  of  the  treatment  of  sulphu- 
retted ores  is  reserved  for  a  future  report.  A  brief  survey  of  the  pro- 
cesses which  have  occupied  public  attention  in  Colorado,  and  of  those 
now  in  use,  with  general  comments  upon  their  nature,  history  and  value, 
will  not  be  inappropriate  in  the  present  chapter,  and  may  serve  to  pre- 
pare the  way  for  a  future  and  more  thorough  essay, 

KeiWs  2n-0Gess. — To  Mr,  Keith  belongs  the  credit  of  having  devised 
and  introduced  one  of  the  earliest  and  best  substitutes  for  the  reverber- 
atory  in  roasting  ores.  According  to  his  plan,  the  ore,  crashed  in  a  jaw- 
crusher  and  ball-pulverizer  to  fine  powder,  was  blown  by  means  of  a 
fan  into  and  through  a  flame,  antl  down  an  inclined  flue  beyond,  to  de- 
posit itself  in  chambers.  Originallj^  the  crusher  and  fan  were  one  and 
the  .same,  Howell's  centrifugal  crusher  being  employed;  but  this  was 
found  impracticable.  The  inventor  claimed  that,  by  this  momentary 
contact  with  the  fire,  the  ore  was  thoroughly  roasted,  the  fine  particles 
of  gold  melted  together  to  small  globules,  and  the  volatile  substances 
expelled.  Before  the  roasted  ore  was  amalgamated,  it  was  crushed  a 
second  time ;  and  owing  in  all  probability  to  this  circumstance,  and  a 
somewhat  improved  method  of  amalgamation,  the  patentee  was  able  to 
obtain  from  docile  ores  results  a  little  superior  to  those  of  the  common 
stamp-mill.  Upou  really  refractory  ores,  however,  he  failed  to  accom- 
plish this.  The  cardinal  defect  of  this  method  is  the  attempt  to  desul- 
phurize in  a  reducing  flame,  and  in  a  single  second.  Samples  of  roasted 
ore  from  this  process,  tested  by  analysis,  showed,  besides  a  very  little 
suli)hate  of  copper  and  oxide  of  iron,  a  large  amount  of  entirely  unde- 
com posed  suljihurets. 

Crosby  and  Thompson's  process. — In  this  process  a  somewhat  different 
apparatus  was  used  for  roasting.  It  consisted  of  a  long  cylinder  of 
boiler-iron,  which  revolved  on  a  hollow  sbaft,  perforated  with  holes  for 
the  admission  of  air.  A  condensing  chamber,  connected  with  the  fur- 
nace, served  to  catch  the  fine  dust  carried  off  by  the  draught,  and  also, 
according  to  the  patentee,  such  gold  as  had  been  vaporized  by  the  heat ! 
The  fire  was  applied  on  the  outside  of  the  cylinder.  This  process  was 
adopted  by  some  thirty  companies,  and  failed  in  every  instance  to  effect 
a  complete  desulphurization.  It  was  probably  the  most  ruinous  of  the 
many  experiments  tried  in  the  Territory,  since  so  many  parties  risked 
so  much  capital  upon  it  before  its  value  had  been  sufidciently  proved. 
The  inventors  themselves  had  great  faith  in  it,  and  were  the  last  to 
■  give  it  up.  As  late  as  1807  one  of  the  partners  returned  to  Colorado, 
announcing  that  he  had  detected  the  reason  of  the  previous  failures  to 
.amalgamate  the  product  of  the  desulphurizer.  It  was,  according  to  him, 
'owing  to  an  oxidation  of  the  gold  and  its  escape  as  a  brown  powder. 
But  he  could  not  X)ersuade  the  public  to  try  the  method  by  which  he  pro- 
posed to  remove  this  imaginary  evil.  This  discovery  of  the  oxide  of 
gold,  by  the  way,  was  professedly  made,  not  in  the  amalgamator,  but 
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La  a  very  old  book.  Inventors  would  probably  do  better,  in  studying" 
chemical  subjects  with  which  they  are  not  thoroughly  acquainted,  to 
take  modern  instead  of  ancient  literature  as  a  guide. 

Dodgers  desulphurizer. — This  machine  was  exhibited  in  Xew  York,  aiul 
I  believe  one  or  two  were  erected  in  Colorado.  It  was  also  a  long  cyl- 
inder, and  the  roasting  was  too  quick  and  too  much  excluded  from  the 
air  to  be  thorough.  Mr.  Dodge  patented,  also,  a  jaw-cruslu^r,  which  he 
combined  with  rollers  for  finer  pulverizing.  The  machine  was  alleged 
to  be  in  its  main  feature  an  infringement  on  Blake's;  but  it  had  one 
interesting  feature,  which,  to  me  at  least,  was  new.  The  jaws  were 
lined  with  soft  wrought  iron  instead  of  chilled  cast  iron ;  and  it  was 
claimed  that  the  plates  lasted  much  longer.  The  combiuation  with 
rollers  was  not  practical.  It  is  better  to  keep  the  two  separate,  running 
each  machine  according  to  its  capacity  and  the  work  required  of  it. 

Kenfs  process. — This  process  is  claimed  t©  effect  a  perfect  roasting. 
The  ore  is  mixed  with  brine  and  formed  into  bricks,  which,  after  dry- 
ing, are  piled  in  a  kiln  and  burnt.  The  capacity  of  such  a  kiln  was  pnt 
by  the  inventor  at  an  incredible  ligure.  The  object  of  using  the  salt  is 
to  produce  soluble  chlorides  of  copper  and  iron,  which  are  to  be  leached 
out  of  the  ore  after  roasting.  The  process  is,  therefore,  primarily  a 
copper-extraction;  and,  as  such,  closely  resembles  one  tried  in  Ger- 
many, and  discarded  there  as  impracticable.  The  reactions  may  be 
produced  with  a  single  cake  or  brick  in  the  laboratory ;  but  it  is  ex- 
tremely doubtful  whether  they  can  be  controlled  or  carried  out  on  a 
large  scale.  Theoretically,  the  imperfect  access  of  air  in  such  a  kiln 
should  cause  the  formation  of  insoluble  dinoxide  and  dichloride  of  cop- 
per, which  could  not  be  leached  out,  and  which  would  consequently 
produce  a  very  base  amalgam.  The  large  proportion  of  earthy  gangue 
(quartz,  &c.)  in  the  ore  is  an  element  not  to  be  overlooked,  and  calculated 
to  hinder  the  brick-roasting  from  having  any  effect.  The  repeated  hand- 
ling of  the  ore,  in  a  region  where  manual  labor  is  expensive,  is  another 
objection.  Professor  Kent,  of  New  York,  who  suggested  this  process, 
was  prevented  from  carrying  it  out  in  person,  on  a  large  scale;  and 
the  theoretical  difldculties,  to  which  I  have  alluded,  were  consequently 
never  grappled  with  by  the  i^erson  who  might  perhaps  have  been  best 
prepared  to  meet  them.  A  believer  in  the  method,  however,  attempted 
to  employ  it  at  his  own  expense,  and  several  tests  were  made  at  Central 
City,  the  results  of  which  are  not  accurately  known  to  the  i>ublic.  It 
is  reported  that  the  first  test  yielded  from  1,200  to  1,500  pounds  of  tail- 
ings, about  two  ounces  of  retort,  which,  however,  when  refined,  was 
found  to  contain  90  i^er  cent,  of  copper  and  only  10  per  cent,  of  gold. 
This  result  proves  nothing  except  the  insuflQciency  of  the  oxidation  or 
chlorination,  and  the  consequent  production  of  a  base  amalgam.  It  is 
supposed  that  the  process  is  abandoned. 

BartolcCs  process. — It  is  difficult  to  reconcile  the  history  of  this  inven- 
tion with  the  hypothesis  of  honesty  on  the  part  of  the  inventor.  The 
secrecy  with  which  its  manix>ulations  were  conducted,  and  the  readiness 
with  Avhich,  after  failure  in  one  place,  it  was  revived  with  the  same 
splendid  promises  in  another,  and  the  immense  i^rices  exacted  for  its 
use,  in  advance  of  all  practical  success,  were  not  the  usual  signs  of  a 
sincerely  proposed  improvement  in  metallurgy-.  The  process  consisted 
in  an  exposui-e  of  the  ore  in  vats  to  the  disintegrating  action  of  various 
chemical  agents,  among  which,  at  one  time,  were  steam  and  pyroligne- 
ous  acid,  from  the  distillation  of  green  wood,  and  subsequent  treatment 
by  amalgamation  in  small  j)aus.  To  the  fine  washing  and  careful  grind- 
ing in  the  pans  is  to  be  ascribed  the  most  of  whatever  success  attended 
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the  process  in  small  trials.  I  believe  the  vats  Avere  afterward  discarded. 
The  pans  are  too  small  and  too  slow  in  operation  to  be  economical. 
This  process,  like  many  others  eqnally  insnfficient,  had  in  its  favor  the 
fact  that  nothing  is  easier  than  to  ettc(!t  a  partial  desnlphnrizntion  of 
pyrites.  Steam,  acids,  heat,  even  exposnre  to  the  weather,  in  fact 
anything  which  prodnces  any  chemical  change  whatever,  begins  by 
attacking  tUe  sulphuretted  combination.  It  was,  therefore,  compara- 
tively easy  to  convince  the  ignorant  that  a  particular  process  accom- 
plished great  things,  the  items  of  cost  and  relative  efficiency  being  kept 
out  of  sight.  It  may  be  said  of  Bartola's  method  that  it  was  neither 
metallurgically  nor  economically  successful  on  a  large  scale,  and  its 
principal  legacy  to  the  Territory  has  been  a  large  amount  of  wholesome 
experience  and  more  or  less  useful  second-hand  machinery. 

31aso)i's  or  Hagan^s  process. — This  consists  in  using  for  roasting  a  fur- 
nace similar  to  a  lime-kiln,  Avhich  is  charged  with  30  tons  of  ore  in  lumps, 
to  which  a  gradually  increasing  heat  is  applied,  together  with  super- 
heated steam.  The  whole  charge  is  roasted  in  24  hours,  and  the  ore  is 
then  crushed  and  amalgamated.  It  is  scarcely  possible  that  this  pro- 
cess shoidd  effect  a  complete  desulphurization,  so  long  as  the  ore  is  in 
lumps.  As  to  the  form  of  the  furnace  and  the  use  of  steam,  they  are 
not  new,  except  perhaps  in  the  details  of  the  introduction  of  the  steam. 
A  similar  furnace  has  been  employed  in  the  north  of  Europe  for  calcin- 
ing iron  ores,  containing  traces  of  sulphur,  and  also  Ibr  the  preparatory 
roasting  of  certain  silver  ores,  destined  for  peculiar  subsequent  treat- 
ment. But  it  is  almost  or  quite  abandoned,  even  for  these  purposes; 
while,  for  the  desulphurization  of  pyrites,  careful  experiments,  conducted 
with  air  alone,  with  steam  alone,  and  with  both  together,  have  led 
to  the  general  conviction  among  European  metallurgists,  that  the  use 
of  steam  does  not  confer  any  advantage.  Mr.  Ilagan,  who  now  repre- 
sents the  process,  has  recently  renew^ed  experiments  with  it  in  Colorado, 
and  his  first  reports  are  very  sanguine;  but  in  view  of  the  theoretical 
and  historical  objections  above  given,  I  prefer  to  wait  for  more  positive 
proofs  before  accepting  the  claims  of  the  method.  I  may  add  that  the 
Grermau  kiln  for  steam-roasting  had  one  advantage  "which  the  American 
inventor  should  borrow ;  it  was  continuous  in  its  operation. 

Monnier^s  process. — This  inventor  roasts  the  finely  pulverized  ore  with 
an  addition  of  10  per  cent,  of  sulphate  of  soda,  and  a  little  copperas,  or 
similar  substances,  in  a  large  muffle  furnace,  eighty  feet  in  length, 
through  which  it  is  gradually  worked,  from  the  flue  to  the  fire-bridge. 
The  object  is  to  convert  the  sulphides  of  copper  and  silver  into  sul- 
l)hates;  and  the  roast  is  considered  complete,  when  only  a  small  amount 
of  sulphate  of  iron  remains  undecomposed.  By  leacliing  the  roasted 
ore,  the  copper  and  silver  salts  are  extracted,  and  then  precipitated 
from  their  solution  by  means  of  metallic  iron  and  copper.  The  tailings, 
containing  all  the  gold,  are  afterward  amalgamated  in  arrastras  or 
pans. 

The  principal  advantages  claimed  for  the  process  are  the  saving  of 
fuel  by  the  great  length  of  the  furnace;  the  saving  of  all  the  useful 
metals,  including  sulphur;  and  the  promotion  of  oxidation  and  desul 
phurization  by  the  use  of  sulphate  of  soda,  which,  at  the  same  time, 
prevents,  to  some  extent,  the  formation  of  insoluble  silver  salts.  As  to 
the  saving  of  fuel,  it  is  true  that  if  comparison  Avith  a  common,  short 
muffle  furnace  is  intended,  this  one  must  be  more  economical;  but,  on 
the  other  hand,  it  must  be  acknowledged  that  muHie  furnaces  of  every 
kind  consume  more  fuel  than  those  in  AAdiich  the  heat  is  applied  directly 
to  the  ore.    The  alleged  saving  of  all  the  useful  metals  is  not  borne  out 
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by  facts.  Lead  and  zinc,  for  instance,  are  not  saved  at  all,  and  gold  is  but 
imperfectly  saved  by  the  subsequent  amalgamation.  Silver  and  copper 
are  completely  extracted,  unless  antimony  or  ar.senic  is  present,  in  whick 
case  insoluble  salts  of  silver  will  be  formed,  which  remain  in  the  tail- 
ings, and  are  consequently  lost.  For  the  extraction  of  copper  the  process 
is  too  expensive  in  Colorado.  The  sulphur  can  be  saved  by  manufac- 
turing sulphuric  acid,  but  this  could  be  better  done  with  other  furnaces. 
The  principles  of  this  process,  so  far  as  the  extraction  of  silver  and 
copjier  is  concerned,  are  perfectly  sound.  It  is,  in  fact,  the  identical 
method  introduced  in  Mansfeld,  Prussia,  in  1849,  by  Mr.  Ziervogel,  for 
the  treatment  of  the  so-called  Kupferscliiefer^  or  copper-slate.  Mr.  Mou- 
nier,  I  believe,  has  added  the  sulphate  of  soda  as  a  new  feature,  but  this 
is  perhaps  unnecessary  for  ores  which  contain  a  large  amount  of  sulphides 
of  iron  or  copper. 

Lyoii's  smelting  ivorhn. — These  w^orks,  the  first  of  the  kind  in  Colorado, 
weie  built  by  James  E.  Lyon  &  Co.,  and  their  example  would  have  beeii 
followed  had  not  the  irrational  and  defective  arrangement  of  the  estab- 
lishment, combined  with  several  other  circumstances,  rendered  profitable 
operations  almost  impossible.  The  different  parts  of  the  works  were 
without  convenient  connection.  The  dressing  works  occupied  the  lowest 
level  of  all,  and  were  so  constructed  as  to  require  a  disproportionately 
large  number  of  workmen,  besides  involving  a  considerable  loss  of  ma- 
terial. One  continuous  jigger,  combined  with  a  shaking-table  and  a 
blanket-table,  the  whole  requiring  only  two  attendants,  would  have 
accomplished  more  Avork  with  less  waste.  After  concentration  the  ore 
was  conveyed  to  four  different  roasting  furnaces,  situated  far  ajiart,  and 
from  these  back  to  the  building  containing  the  two  smelting  furnaces. 
This  passing  of  the  material  back  and  forward  could  not  fail  to  involve 
loss  of  time  and  labor;  but  far  greater  harm  was  done  by  the  selection 
of  the  process  of  smelting  with  galena  and  subsequent  cupellation.  This 
required  the  purchase  of  galena  at  high  j)rices,  and  was  attended  with 
serious  loss  of  precious  metals  in  the  slag.  In  the  summer  of  18G6  this 
process  was  given  up,  and  the  method  of  matte-smelting  (under  the  cir- 
cumstances the  best)  was  adopted.  Nevertheless,  results  continued 
unfavorable.  During  eight  months  of  almost  uninterrupted  running 
only  from  80  to  100  tons  of  copper-matte  were  produced,  and  at  last  the 
works  were  closed.  Afterward  the  furnaces  were  torn  down,  and  more 
than  100  tons  of  rich  matte,  which  had  leaked  through  the  badly  con- 
structed quartz  hearths,  were  found  under  the  supporting  masonry. 
This  loss  had  not  been  noticed  while  the  works  were  running.  If  the 
value  of  this  matte  be  added  to  that  of  the  ofiQcial  production  the  works 
will,  perhaps,  be  found  to  have  earned  a  small  profit  in  spite  of  the  disad- 
vantages enumerated.  Professor  Hill's  works,  a  short  distance  below 
them,  have  now  been  running  two  years,  with  moderate  profits,  owing 
to  the  careful  management  of  the  superintendent  himself,  and  the  expe- 
rience and  i^rudence  of  his  chief  metallurgist. 

The  Terrace  furnace. — This  furnace,  based  on  the  i)atents  of  Gersten- 
hofer,  Partz,  and  Stetefeldt,  was  introduced  into  Colorado  in  the  sum- 
mer of  186G,  by  Mr.  Lyon,  and  tested  at  his  works  with  satisfactory  re- 
sults. Unfortunately,  however,  it  shared  the  fate  which  overtook  the 
whole  establishment,  and  it  has  thus  far  never  been  used  elsewhere  in 
the  Territory.  Evidence  as  to  its  value  as  an  apparatus  for  roasting, 
preparatory  to  smelting,  is,  however,  abundant  from  Germany  and  Eng- 
land, where  it  is  very  extensively  used.  In  its  usual  f6rm  it  is  a  shaft 
furnace,  20  feet  higli,  4  feet  by  2^  in  the  clear,  and  closed  at  the  top  by 
-an  arch.     The  pulverized  dry  ore  is  charged  by  means  of  a  grooved  roller 
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tbrongb  a  slit  iu  the  arch,  2i  feet  loug,  Ui  iiiclies  wide,  and  parallel  with 
the  short  side  of  the  fiu'nace.  Below,  on  each  short  side,  are  two  fire- 
places which  serve  to  heat  the  furnace  at  the  couimencenicnt  of  the  cam- 
paign, and  whenever  the  quantity  of  sulphur  in  the  ore  is  insufficient  to 
maintain  combustion.  The  feeding  apparatus  is  so  arranged  that  when 
the  roller  stops  no  ore  can  enter  the  furnace,  while  an  increase  in  the  speed 
of  the  revolving-roller  augments  the  quantity  of  ore  passing  through  the 
slit,  and  thus,  by  supplying  additional  sulphur,  elevates  the  temperature 
witiiin.  The  free  fall  of  the  ore  is  hindered  by  a  series  of  terraces  or 
shelves  extending  from  the  front  to  the  rear  wall,  and  consisting  of 
equilateral  triangular  prisms  of  fire  clay  5  inches  in  width,  and  lying  so 
that  one  of  the  sides  is  uppermost  and  horizontal.  The  first  terrace  is 
directly  under  the  feed-slit,  and  upon  it  the  ore  accunuilates  until  it 
reaches  its  natural  talus,  differing  for  different  materials  and  linenesses, 
but  averaging  for  sands  about  30°.  Eight  inches  lower  are  placed  two 
terraces  in  such  a  position  as  to  receive  the  ore  sliding  from  the  first  on 
both  sides.  Upon  these  it  again  accumulates  and  slides  and  falls  to  the 
third  series,  consisting  of  three  terraces.  Below  these  are  fifteen  suc- 
cessive series,  alternately  of  six  and  seven  terraces,  so  that  the 
whole  number  in  the  furnace  amounts  to  103.  By  virtue  of  this  hind- 
rance to  its  accelerated  fall  the  ore  remains  seven  or  eight  seconds  in 
motion,  and  exposed  in  a  finely  divided  state  to  the  oxidizing  influence 
of  the  ascending  air.  The  temperature  is  kept  up  by  the  combustion  of 
the  sulphur  in  the  ore,  and  therefore  depends  upon  the  draught  and  the 
rate  of  feed.  Since  the  whole  charge,  with  the  exception  of  a  small 
quantity  accumulated  on  each  terrace,  is  constantlj^  in  motion,  and  the 
quantity  in  every  part  of  the  furnace  is  the  same,  nothing  disturbs 
the  uniformity  of  the  process  unless  it  be  a  casual  variation  in  the 
contents  of  the  ore.  This  can  be  counteracted  by  local  regulation  of 
the  supply  of  air,  effected  by  means  of  a  small  port  hole  in  the  front 
of  the  furnace,  over  the  end  of  each  terrace,  which  can  be  opened  or 
closed  at  will.  A  single  w^orkman  can  easily  attend  to  two  furnaces, 
the  feed  being  automatic,  and  the  result  is  much  less  <lepeudent  upon 
his  attention  than  in  any  other  apparatus.  After  the  furnace  is  once 
in  operation  and  the  proper  rate  of  feed  and  draught  has  been  deter- 
mined by  experiment  for  the  particular  ore  treated,  it  will  run  for  a  long 
time  without  interrui^tion,  and  if  the  ore  contains  sufficient  sulphui', 
without  fuel.  The  campaigns  of  the  terrace  fui^uaces  at  Swansea,  in 
England,  Freiberg,  in  Saxony,  and  Mansfeld,  in  Prussia,  usuall^y  last 
eighteen  months.  The  capacity  of  the  furnace  is  measured  rather  by 
the  quantity  of  sulpliur  to  be  burned  than  by  the  quantity  of  ore  charged. 
Since  the  temperature  must  not  be  allowed  to  rise  so  high  as  to  sinter  or 
melt  the  ore,  it  follows  that  ores  rich  in  sulphur  must  be  fed  more  slowly 
than  those  containing  less  sulphur.  In  Freiberg,  from  two  to  three  tons 
of  crude  and  dressed  sulphurets  are  roasted  by  each  furnace  in  twenty- 
four  hours,  while  in  Mansfeld,  where  copper  matte,  containing  far  less 
sulphur,  is  treated,  the  daily  capacity  is  six  tons. 

Whether  the  terrace  furnace  (perhaps  increased  in  height)  could  be 
employed  to  roast  auriferous  ores  so  as  to  leave  the  gold  iu  amalgama- 
ble  condition,  is  a  most  interesting  question,  as  yet  unsettled.  I  sincerely 
trust  it  may  be  tested  for  that  purpose,  since  in  every  other  respect  its 
great  simplicity  and  the  unsurpassable  cheapness  of  the  roasting  wiiich 
it  effects,  the  expense  of  crushing  not  being  reckoned,  render  it  an  ad- 
mirable apparatus  for  the  treatment  of  low-grade  ores  where  both  fuel 
and  labor  are  dear. 

Br'dckncr's  revolving  cylinder. — This  apparatus  is  fully  described,  espe- 
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daily  in  its  application  to  silver  ores,  in  a  subseqnent  chapter  of  the 
present  report.  A  few  general  observations  will,  however,  be  appropri- 
ate here.  This  furnace,  introduced  for  the  roasting  of  gold  ores  in  the 
summer  of  18G7,  achieved  a  substantial  success,  accomplishing  all  that 
was  claimed  for  it  except  in  the  important  particular  of  capacity,  which 
had  been  rated  too  high  by  the  inventor,  who,  on  the  strength  of  the 
results  obtained  from  a  small  test  furnace  of  the  capacity  of  one  ton, 
expected  the  larger  furnace  to  treat  five  tons  daily.  In  actual  practice, 
two  and  a  half  tons  were  roasted  in  24  hours.  This  economical  defect, 
though  it  did  not  invalidate  the  metallurgical  principles  involved,  i)rob- 
ably  hindered  the  adoption  of  the  process  for  which,  moreover,  as  citizens 
of  Colorado  assert,  the  patentees  claimed  an  excessive  royalty.  i\Ir. 
Briickner  himself,  however,  treated  for  a  long  time  the  niost  refracitory 
ores  from  the  Bobtail,  Briggs,  Bates,  Gregory,  &c.,  extracting  from  eighty 
to  ninety  per  cent,  of  the  assay  value.  He  announced  as  a  fact  estab- 
lished during  these  operations,  that  in  roasting  these  gold  ores  the  sul- 
phate of  copper  must  be  entirely  decomposed  in  order  to  obtain  satis- 
tactory  results  by  subsequent  amalgamation. 

Besides  the  small  capacity  of  the  Briickner  cylinder,  however,  there 
is  a  metallurgical  objection  to  this  process  as  applied  to  firstclass  ores, 
namely,  the  loss  of  silver  and  copper.  A  small  portion  of  the  silver, 
alloyed  with  gold,  is  saved,  and,  in  fact,  the  whole  of  it  could  be  by  a 
chloridizing  roasting,  which  is  the  form  of  this  process  applied  to  silver 
ores  projier.  But  very  few  of  the  Colorado  gold  ores  contain  enough 
silver  to  justify  the  additional  expense  of  such  treatment ;  hence  the  loss 
of  the  silver  combined  in  the  ore  as  sulphuret  is  for  the  present  unavoid- 
able. The  copper  could,  of  course,  be  saved  by  converting  the  clialco- 
pyrite  into  sulpuret  of  copper  and  leaching  it  out,  but  the  process  would 
become  so  complicated  and  expensive  that  the  value  of  the  copper  would 
not  cover  the  additional  cost.  The  value  of  silver  and  copper  in  the  first- 
class  ores  usually  ranges  from  $30  to  $40,  coin,  per  ton.  No  process 
which  cannot  ])rofitably  extract  these  metals  should  be  employed  on 
that  kind  of  ore,  however  suitable  it  may  be  for  those  which  contain 
but  inconsiderable  amounts  of  silver  and  copper.  The  second-class  oi^es 
of  Colorado  belong  to  the  latter  category,  and  for  these  the  Briickner 
cylinder  would  be  the  best  process  hitherto  introduced,  if  only  the  cost 
of  treatment  by  it  could  be  reduced  to  $15  or  $16  per  ton.  This  does  not 
seem  to  me  impossible.  Mr.  Briickner's  price  for  custom-work  was  $30. 
Estimating  this  as  $5  above  cost,  we  have  $25  per  ton  as  the  actual  ex- 
pense. His  works  were  on  a  very  small  scale.  Twice  the  number  of 
furnaces  and  amalgamators  could  be  managed  by  the  same  number  of 
men  as  he  employed.  By  doubling  the  capacity  of  the  works  the  only 
expense  increased  would  be  that  of  fuel  and  quicksilver,  and  the  cost 
per  ton  would  be  reduced  at  least  $5.  To  increase  still  further  the  ca- 
pacity of  the  cylinders  and  thus  diminish  the  running  expense,  Mr.  Wel- 
ters suggests  the  propriety  of  combining  these  cylinders  with  the  terrace 
furnace.  A  preparatory  roasting  in  the  latter  would  reuiove  about 
fifty  per  cent,  of  the  sulphur  at  a  cost  not  exceeding  $2  per  ton,  includ- 
ing a  royalty  of  fifty  cents  per  ton.  Of  the  ore  thus  prepared  four 
tons  can  easily'  be  treated  daily  in  one  cylinder.  The  capacity  of  worlcs 
containing  four  cylinders  would  thus  become  10  tons  instead  of  10  tons, 
and  the  cost  of  the  cylinder  roasting  will  be  reduced  to  five-eigbths  of 
$20,  or  $12  50  per  ton.  Adding  to  this  the  additional  expense  of 
the  terrace  roasting,  conveying  the  ore  to  the  cylinder,  wear  and 
tear  of  the  latter,  &c.,  which  could  not  exceed  $3^^  per  ton,  we  have 
$15  50  as  the  cost  of  treating  one  ton  of  ore  by  the  combined  process. 
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This  may  be  compared  with  the  stamp-mill  treatment  on  the  average  ' 
milling  ores  as  follows :  The  common  yield  obtained  from  one  cord  of 
a\xraj;o  ore,  about  seven  tons,  is  six  ounces  of  gold,  worth  from  $120  to 
$130  in  currency,  say  $125.*  According  to  the  highest  estimates,  this 
is  half  the  assay  value  of  the  ore.  Deducting  $25  for  mill  fees,  we  have 
a  net  yield  of  $100  from  seven  tons  of  ore,  worth  $250.  Working  this 
quantity  by  the  combined  i)rocess  iiulicated,  we  should  obtain  eighty- 
rtve  per  cent.,  or  $212  50,  at  a  cost  of  $15  50  per  toD,  or  $108  50,  leaviug 
$101  as  the  net  yield.  Tlie  difference  in  profit  is  not  very  great,  but  the 
production  is  largely  increased,  and  many  more  persons  are  furnished 
with  employment.  If  $2,500,000  gold  bullion  are  produced,  for  instance, 
in  one  year  from  the  stamp-mills,  the  actual  value  of  the  ores  worked  is 
probably  $5,000,000,  and  the  sauie  quantity  of  ore  might  have  produced 
$1,250,000,  at  an  additionjd  gain  to  the  proprietors  of  only  $80,000,  but 
to  the  public  of  $1,750,000.  There  can  be  no  doubt  that  such  an  in- 
crease of  the  bullion  production  would  greatly  improve  the  prosperity 
of  the  whole  country. 

According  to  this  suggestion,  the  auriferous  copper  and  iron  pyrites 
should  be  separated  into  three  classes,  the  first  con<:aining  all  the  copper 
pyrites,  to  be  sold  to  the  smelting  works;  the  second,  consisting  of  iron 
pyrites  with  some  gangue,  to  be  treated  by  the  combined  terrace  fur- 
nace and  Briickuer  cylinder ;  the  third,  consisting  of  gangue  or  wall- 
rock  Avitli  more  or  less  iron  pyrites,  to  be  sold  to  custom  stamp-mills, 
whenever  it  is  worth  enough. 

A  consolidation  of  interests,  both  in  mining  and  smelting,  seems  to  be 
the  most  necessary  step  in  the  direction  of  economical  and  profitable 
working.  One  of  the  best  lodes  in  the  country,  for  instance,  is  cursed 
with  a  dozen  companies,  each  requiring  its  own  agent,  its  two  shafts,  its 
separate  pumping  and  hoisting  apparatus,  its  stamp-mill,  &c.,  though 
one  agent,  a  tunnel  and  two  shafts  would  have  sufficed  for  all  the  works 
thus  far,  and  for  some  time  to  come.  This  most  important  reform  must 
be  the  work  of  time.  The  i)rincipal  difficulties  lie  in  the  inflated  nomi- 
nal capital  and  enormous  past  expenditures  of  the  companies,  the  desire 
of  each  to  get  the  best  bargain  in  such  a  consolidation,  and  possib!y,  the 
inclination  of  employes  to  hinder  an  arrangement  which  might  throw 
them  out  of  place.  The  policj"  of  consolidating  metallurgical  operations, 
other  than  those  of  stami)s  and  i^ans,  is  equally  wise  and  necessary. 
The  success  cff  Professor  Hill's  smelting  works,  and  of  the  reduction 
works  of  Steward  and  of  Huepeden  &  Co.,  at  Georgetown,  are  ilhistra- 
tions. 

Professor  HilVs  worls. — These  works  are  located  half  a  mile  below 
Black  Hawk,  on  Clear  Creek,  and  have  been  in  operation  about  two 
years.  They  are  owned  by  an  eastern  company  and  superintended  by 
Professor  N.  P.  Hill,  formerly  of  Brown  University,  to  whose  excellent 
business  management  their  success  is  largely  due.  Professor  Hill  em- 
ploys a  skillful  German  metallurgist  to  manage  the  technical  operations. 
The  works  consist  of  two  reverberatories  for  roasting  and  two  for  smelt- 
ing, together  with  roast-heajis  in  the  open  air.  There  is  also  a  terrace 
furnace,  which  has  never  been  used.  The  process  employed  is  i)relimi- 
uary  roasting  in  heaps  and  in  furnaces,  and  subsequent  smelting  to 
matte,  which  is  then  shipped  to  Swansea,  England,  for  further  treat- 
ment. The  copper  in  the  matte  pays  the  cost  of  transportation  and  final 
extraction.    The  roasting  furnaces  have  three  hearths  each,  arranged  in 

*  This  calculation  is  made  Avith  gold  at  130  to  135.  A  fall  iu  the  price  of  gold  de- 
creases the  currency  values  but  not  necessarily  the  mill  fees,  wages,  &c.,  at  least  not 
immediately. 
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atair-form,  and  lioldiug  separate  charges.  The  two  roast  seven  to  eight 
tons  in  24  hours.  The  common  reverberatories  for  smelting  receive  each 
a  charge  of  two  tons  roasted  ore,  partly  from  the  roast-heaps  and  partly 
from  the  reverberatories,  every  eight  or  ten  hours.  The  resulting  matte 
contains  forty  per  cent,  of  copper.  The  lump  ore  is  roasted  in  heaps  for 
six  or  eight  weeks,  and  then  crushed  with  rollers,  and  mixed  with  the 
ores  roasted  in  the  reverberatories.  The  latter  are  mainly  tailings,  and 
are  of  course  in  finely  pulverized  form  when  purchased.  For  ores  are 
so  mixed  for  smelting  as  to  tlux  themselves ;  this  being  necessary  on 
account  of  the  lack  of  lime  or  other  fluxes  in  the  neighborhood.  The 
theory  of  the  process  is  that  a  portion  of  the  sulphur  being  removed  by 
the  preliminary  roasting,  sufQcient  remains  to  form  a  matte,  while  the 
oxide  of  iron  and  earthy  material  constitute  a  slag.  The  poorer  tail- 
ings, which  are  purchased  by  the  works,  do  not  pay  for  treatment;  but 
they  are  necessary  to  mix  with  the  others.  The  following  was  the  scale 
of  prices  last  autumn.  I  am  informed  that  special  bargains  are  some- 
times made  more  favorable  to  the  miners ;  and  it  is  my  impression  that 
this  scale  has  been  advanced  as  a  whole  within  the  last  few  months ;  but 
I  have  no  definite  reports  on  the  subject,  and  can  only  say  that  Professor 
Hill  would  probably  be  willing  at  any  time  to  give  more  for  rich  ores,  if 
he  could  be  assured  of  a  steady  supply,  insuring  the  uninterrupted  ope- 
ration cf  his  furnaces.  But  this  has  been  hitherto  impossible.  l^Tone 
of  the  mines  are  in  such  a  condition  of  steady  productiveness  as  to  make 
fixed  contracts  for  the  delivery  of  first-class  ore.  Indeed,  the  ore  thus 
far  sold  to  these  works  does  not  constitute  more  than  one  per  cent,  of 
the  amount  worked  in  stamp-mills.     The  scale  is  as  follows : 

For  ore  coutaining  per  ton —  Is  paid,  of  the  value — 

2  ounces  gold 20  per  cent. 

8  ounces  gold 30  per  cent. 

4  ounces  gold 40  per  cent. 

5  ounces  gold 45  jier  cent. 

G  ounces  gold 50  yer  cent. 

For  silver,  seventy-five  cents  per  ounce  is  paid,  after  deducting  as  many 
(mnces  of  silver  as  there  are  per  cent,  of  copper  in  the  ore.  For  copper 
$2  for  each  per  cent.,  deducting  one-half  per  cent,  from  the  amount  indi- 
cated by  wet  assay.  No  account  is  taken  of  quantities  less  than  one 
ounce  of  silver,  one  per  cent,  of  copper,  or  one-quarter  ounce  of  gold. 
The  above  rates  are  in  coin. 

It  is  understood  that  Professor  Hill  will  before  long  enlarge  his  works, 
so  as  to  treat  his  mattes  upon  the  spot.  This  can  jirobably  be  done  with 
profit  by  using  chamber  acid,  manufactured  fi-om  the  sulphurous  fumes 
of  the  roasting  process,  and  by  shipping  the  copper  to  market.  Possibly 
the  terrace  furnace  may  play  an  important  part  in  this  modification  of 
the  present  system. 

The  stamp-miUs. — The  general  subject  of  stamp-mills  is  discussed  in 
another  part  of  this  report.  A  few  particulars  will  be  here  given  as  to 
the  type  of  mills  usual  in  Colorado.  These  are  simple  in  construction, 
and  generally  well  built,  so  far  as  solidity  and  convenience  of  construc- 
tion are  concerned,  but  not  always  calculated  in  j^roportions  to  corre- 
spond with  the  requirements  of  the  process  employed  and  the  particular 
ore  treated.  Iron  stems,  collars,  heads  and  shoes,  are  universally  em- 
I^loyed.  The  weight  of  the  stamp  varies  from  400  to  800  pounds,  a  pre- 
ference being  shown  for  the  heavier  weights ;  or  rather,  these  being  at 
present  the  most  common.*     The  usual  fall  is  10  to  14  inches,  and 

*  Eugiuoers  traveling  in  Colorado  bave  too  often  confounded  the  use  of  a  particular 
opparatus  or  pattern  with  a  preference  for  it.     Tlie  fact  is,  there  are  few  mills  in  Colo- 
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the  average  number  of  blows  25  to  30  per  minute.  Many  batteries 
however,  are  run  as  slow  as  19  per  miuute,  and  some  at  15.  The 
secret  of  this  extraordinarily  low  speed  is  probably  a  desire  to  catch  as 
much  gold  as  possible  in  the  battery,  and  to  avoid  swift  currents  on  the 
copper  plates.  Yet,  these  objects  could  be  better  attaiued  by  meanti 
which  would  not  so  directly  interfere  with  the  eflticieucy  of  the  stamp- 
batteries.  The  stamps  play  in  cast-iron  mortars  ui)ou  movable  dies. 
There  is  a  sort  of  superstition  among  American  mill  men  in  favor  of  these 
loose  dies,  instead  of  the  solid  single  die-plate  of  the  Germans,  which  can 
be  turned  when  Avorn,  and  evei  when  worn  out,  is  worth,  in  prciportiou 
to  its  weight,  just  as  much  as  at  first.  The  mortar-boxes  contain  amal- 
gamated copper  plates  before  and  behind  the  stamps.  The  screens  are 
of  i)unched  copper  or  Eussia  iron,  or  of  wire.  Before  the  batteries  are 
the  tables  carrying  the  copper  plates  and  blankets.  These  are  generally 
inclined  about  12° ;  but  they  are  not  adjustable.  Increasing  the  width 
and  diminishing  the  inclination  of  these  tables  would  permit  the  swifter 
running  of  the  stamps,  and  obviate  many  objections  urged  against  that 
plan.  At  present  rates  of  speed,  a  battery  of  five  stamps  will  crush  only 
half  a  ton  of  politic  ore,  or  three-quarters  of  a  ton  of  surface  quartz  per 
stamp,  in  24  hours. 

The  tables*  are  lined  with  amalgamated  copper  plates,  which  are  pre- 
pared generally  by  washing  the  copper  plates  (after  they  are  fastened 
on  the  table)  with  a  strong  solution  of  cyanide  of  x)otassium  until  a  bright 
surface  is  obtained,  and  then  rubbing  on  mercury,  the  tables  then  being- 
covered  with  a  mixture  of  lime  and  sal-ammoniac  until  used.  The  ope- 
ration of  rubbing  on  mercury  is  repeated  several  times.  On  first  run- 
ning over  ore,  a  large  amount  of  the  gold  is  taken  up  and  remains  perma- 
nently on  the  plates,  gold  amalgam  readily  settling  fast  on  solid  bodies. 
Below  the  copi)er  plates  are  laid  the  blankets  for  catching  the  amalgam 
which  is  carried  over  the  tables.  The  mass  which  passes  the  blankers 
is  either  lost,  or  collected  in  tanks  and  huddled  or  washed  in  a  rather 
primitive  manner. 

About  two-thirds  of  the  gold  obtained  is  found  on  the  copper  plates 
which  are  inside  the  mortars.  The  amalgam  is  obtained  by  scraping 
the  plates  with  rubber  scrapers,  after  which  more  mercury  is  thrown  on 
the  plates.  The  tables  are  cleared  once  in  12  or  once  in  24  hours.  The 
blankets  are  washed  in  tanks  usually  about  every  half  hour.  The  blanket 
tailings  thus  obtained  are  generally  amalgamated  in  pans,  the  Bartola 
being  the  favorite. 

It  is  impossible  to  state  accurately  what  percentage  of  the  gold  is  lost 
in  milling,  as  few  assays  are  made  either  of  the  crude  ore  or  of  the  tail- 
ings ;  but  that  a  very  large  amount  is  lost  cannot  be  doubted,  and  this 
loss  probably  varies  from  30  to  70  per  cent.,  according  to  the  nature  of 
the  ore.  None  of  the  silver  is  saved,  except  a  small  quantity,  which, 
being  obtained  in  the  gold,  merely  diminishes  the  value  of  the  latter 
metal. 

There  are  some  variations  from  the  above  in  some  of  the  mills.  For 
instance,  in  one  case  the  ore  from  the  battery  is  i)assed  over  a  shaking 

rado  (or  anywhere  else)  which  would  not  be  altered  in  some  particulars  if  their  pro- 
prietoi'8  had  them  to  build  over  again.  They  wisely  make  the  best  of  whatever  ma- 
chinery chance,  or  former  owners,  or  tempting  auctions  have  endowed  them  with.  The 
young  student,  in  making  notes  of  such  establishments,  would  do  well,  frankly  to  ask 
the  superintendents  this  question :  "  What  would  yon  change,  if  you  had  this  to  do 
again  '?"  The  answer,  if  honestly  and  intelligently  given,  would  contain  the  best  gift 
that  experience  can  Ijestow  upon  science. 

'  *  This  description  is  partly  taken  from  the  columns  of  the  Engineering  and  Mining 
Jfii-nal,  iu  the  letters  of  the  cori-cspoudent  before  mentioned. 
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table  of  the  Keith  pattern,  /.  e.,  with  a  bottom  of  corrugated  pUites.  The 
mass  from  the  tables  passes  into  Cornish  buddies  for  concentration,  and 
is  then  amalgamated  in  Bartola  pans.  This  method,  however,  does  not 
seem  to  work  particularly  well,  and  mill  men  generally  seem  inclined  to 
stick  to  the  stamps  and  stationary  tables.  Attempts  to  work  over  the 
tailings  from  the  mills  are  now  beginning  to  be  made,  and  thus  undoubt- 
edly much  precious  metal  will  be  saved,  some  of  the  tailings  being  quite 
rich.  Among  other  experiments  at  the  Black  Hawk  mill,  the  Rittinger 
percussion  table  is  being  tried.  In  this  case  much  doubt  as  to  the  suc- 
cess of  the  table  had  been  expressed  by  spectators,  but  the  machine, 
when  I  saw  it,  had  not  had  a  fair  trial,  the  experimenter  not  having  the 
time  to  give  the  requisite  amount  of  attention.  The  table  has  been  a 
decided  success  in  Europe  for  certain  classes  of  ores. 

An  article  published  lately  in  the  Central  City  Register  defends  the 
stamp-mills  against  the  charges  of  experts  from  California  and  the  East. 
The  writer  says ; 

"While  we  recognize  a  certain  value  iu  every  improvement,  and  intend  always  to  give 
the  right  hand  of  fellowship  to  every  process  introduced  in  which  there  is  a  probability 
of  success,  we  hold  to  continuing  our  present  modes  for  general  use  until  demonstration 
in  our  own  country  and  upon  our  own  ores  proves  that  a  different  mode  will  make 
more  net  money.  That  many  of  our  older  mills  are  incfdcient  and  need  rebuilding  is 
past  all  doubt,  but  as  this  process  is  constantly  going  on,  and  as  the  new  mills  being 
erected  are,  almost  without  exception,  put  up  iu  a  good,  substantial  manner  by  persons 
thoroughly  versed  in  the  milling  of  our  ores,  we  hope  there  will  be  no  further  changes 
in  the  fashion  than  such  as  are  suggested  by  practical  experience  upon  our  own  ground. 
We  often  hear  how  milling  is  done  in  California  and  Nevada,  as  if  their  modes  must 
necessarily  produce  the  same  results  here.  First  and  last,  we  have  had  a  host  of  Pa- 
cilic  coast  men  here  to  instruct  us;  and  formerly  each-coming  man  was  hailed  as 
another  Moses  to  lead  us  out  of  the  wilderness.  The  mode  of  pan-amalgaraatiou,  as 
practiced  by  Mr.  Hitchens,  is  highly  spoken  of  by  gentlemen  from  Clear  Creek  County, 
and  we  trust  that  his  success  will  at  least  partially  compensate  for  tl-ie  useless  ex- 
penditures heretofore.  Others  of  our  citizens,  not  practical  mill  men,  have  argued 
for  years  that  we  should  increase  the  speed  of  our  stamps  to  <30  or  70  drops  per 
minute,  because  they  have  done  so  in  California.  In  offering  this  advice  they  have 
assumed  two  things :  first,  that  our  ores  and  the  condition  of  the  gold  in  them  wei-e 
practically  similar  to  those  of  California;  and  secondly,  that  all  of  our  own  ores  are 
alike  in  their  composition  and  iu  the  condition  of  the  gold  in  them.  Both  of  these 
assumptions  are  untrue.  All  the  evidence  goes  to  show  that,  as  a  rule,  the  ores  of 
Colorado  contain  more  sulphurets  than  those  of  California,  and  that  the  gold  in  the 
former  is  more  finely  subdivided  than  in  the  latter.  Whoever  leaves  these  facts  out  of 
the  question  argues  from  fiilse  premises.  From  the  universal  experience  of  mill  men, 
it  may  be  confidently  asserted  that  no  given  number  of  drops  per  minute  can  or  ought 
to  be  adopted  for  all  of  our  ores.  Every  experienced  mill  man  knows  that  with  soft, 
decomposed  ore,  whether  surface  or  otherwise,  and  where  the  gold  is  very  tine  and  the 
ore  hard  or  soft,  a  slow  rate  of  motion  is  necessary  to  do  the  best  work.  It  is  equally 
well  understood  that  a  fast  motion  is  necessary  for  the  best  work  where  the  ore  is  hard 
and  the  gold  is  coarse.  Experiments  at  the  Kip  &  Buell  mill,  on  Bobtail  ore,  showed 
that  as  the  number  of  drops  per  minute  was  increased  from  30  to  60  there  was  a 
marked  improvement  in  the  yield  per  cord,  as  Avell  as  an  increase  of  the  amount 
-crushed,  while  another  mill  running  upon  the  same  ore  diminished  its  yield  while 
running  at  a  slower  rate  each  successive  week.  On  the  other  hand,  the  ore  from 
Stalker's  claims  on  the  California  yields  an  ounce  per  cord  more  under  the  heavy 
stamps  of  the  Black  Hawk  Company's  mill,  running  16  drops  i^er  minute,  than  it 
■will  under  the  lighter  ones,  running  32  droits  per  minute.  Running  at  60  or  70 
per  minute,  it  is  doubtful  if  it  would  pay  for  crushing.  The  first  experiment 
proved  that  Bobtail  ore  should  bo  run  on  high  motion,  and  the  other  example  that 
Stalker's  California  does  better  ou  slow  motion.  Simply  this  and  nothing  mon>.,  unless 
by  inference  that  there  is  a  wide  difference  in  the  ore  or  iu  the  condition  of  the  gold 
in  the  ore  from  two  deep  mines,  and  tliat  a  corresponding  diti'erenoe  is  necessary  in 
this  mode  of  treatment.  Is  anybody  who  attempts  to  instruct  the  community  so 
ignorant  as  to  demand  that  a  mill  running  on  soft  surface  ore  or  dirt  should  run  60 
or  70  drops  a  minute  f  Every  man  of  any  experience  knows  tiiat  such  a  motion  on 
such  ore  would  convert  a  battery  into  a  steam  churn.  He  would  do  better  to  sluice 
his  dirt  at  once.  We  do  not  wish  to  be  understood  as  opposing  high  motion  when  it 
can  be  employed  without  diminishing  the  yield,  but  we  are  conlideut  that  the  greaftest 
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«>b8tacle  to  a  general  increase  of  speed  lies  in  the  fineness  of  the  golcl  in  oiir  ores,  and, 
recognizing  this,  the  men  who  furnisli  the  ore  to  our  cnstoin  mills  demand  a  slow  rate 
of  motion.  It  has  been  attempted  of  late  to  make  a  point  against  onr  mills  on  the 
gronnd  of  leaky  batteries.  On  this  point  we  have  the  testimony  of  a  macliinist  whose 
business  it  is  to  repair  and  bnild  mills.  It  is  his  ojiinion  that  not  one  battery  in  six 
leaks  at  all.  But  supposing  that  half  of  them  do,  which  supposition  must  satisfy  the 
most  greedy  grumbler,  the  loss  of  gold  by  this  means  is  ordinarily  but  a  tritle  as  com- 
pared with  the  whole  loss.  This  is  universal  experience,  as  has  been  proved  scores  of 
times,  l>y  providing  a  receptacle  for  the  leakage  and  afterward  carefully  i>auning  it 
down.  Of  course  there  are  some  exceptions,  as  has  been  proved  by  large  "  clean-ups" 
around  old  mills.  But  the  leakiest  mill  we  ever  saw  was  one  of  six  stamps  that  had 
saved  i$60,000  in  gold.  It  required  about  the  amount  of  a  pair  of  l)lankets  to  calk  up 
around  the  housing,  and  yet  after  its  removal  an  expert  in  the  business  was  called  to 
know  what  he  would  give  for  the  clean-up  around  the  battery  sill,  and  after  a  half 
day's  examination  he  said  that  $100  nuglit  be  got  out,  but  it  would  cost  $150  to  get  it. 
So  much  for  the  catchword  of  leaky  batteries.  They  are  growing  less  .'ind  less  every 
month,  and  that  by  simply  doing  the  work  better  without  adding  to  thi^  height  and 
expense  of  the  mortars.  One  going  into  the  Black  Hawk  mill  and  seeing  the  water  on 
the  lioor  next  to  the  batteries  might  think  they  leaked,  but  if  lie  will  take  the  trouble 
to  examine  the  five  mortars  that  have  just  been  i-emoved  to  give  place  to  others  with 
lighter  stamps  he  will  see  that  those  five  have  not  leaked  a  drop.  A  leak  )>etween  the 
batteries  and  the  tables  is  much  more  common  than  around  the  housing,  but  only  in 
rare  instances — none  that  we  know  of  at  this  time — amounts  to  anything  worth  men- 
tioning. Our  opinion  is  that  a  thousand  times  as  much  gold  is  lost  by  irregular  feed- 
ing as  by  leakt^ge.  Whoev^er  will  invent  a  cheap  adjustable  self-feeder  will  be  a  ben- 
efactor. It  is  a  libel  on  our  country  to  assert  that  we  are  '•  following  a  fashion 
blindly."  We  are  simply  holding  fast  to  the  methods  that  are  the  best  for  ns,  and 
adding  such  improvements  as  are  tried  and  found  valuable.  During  the  past  ye.ar  a 
large  number  of  new  mills  have  been  put  up,  not  by  stupid,  inexperienced  men,  but 
by  those  who  have  been  taught  both  by  failure  and  success,  and  men  who  know  how 
to  squeeze  as  many  net  dollars  out  of  a  load  of  rock  as  their  would-be  instructors. 
Many  improvements  have  been  adopted,  among  which  are  the  planing  of  the  mortars 
wherever  a  joint  is  to  be  made  with  wood,  the  introduction  of  adjustable  guides,  and  the 
adojition  of  the  double-faced  collar.  New  metiiods  of  concentrating  tailings  have  been 
adopted,  and,  if  found  successful,  will  be  generally  used.  We  see  no  disposition 
among  our  mill  men  to  be  self-opinionated  or  old-fogyish.  Experience  has  taught 
them  to  hasten  very  slowly  in  taking  the  advice  of  those  whose  experience  has  been 
in  another  field,  and  they  are  right.  It  is  not  a  radical  change  in  onr  modes  or  ma- 
chinery that  is  wanting  for  our  increased  and  permanent  prosperity  so  much  as  the 
careful  and  economical  nse  of  what  we  already  have,  and  a  more  general  adoi>tion  of 
improvements  that  have  been  tried  here. 

There  is  one  other  direction  in  which  we  may  perhaps  look  for  useful 
inventions  to  render  the  treatment  of  auriferous  pyritic  ores  of  medium 
gi'ade  both  cheaper  and  more  effective.  I  refer  to  the  new  development 
of  pan  amalgamation  with  the  Judicious  and  adequate  nse  of  chemicals. 
The  practice  hitherto  has  generally  been  to  add  chemicals  in  such  pro- 
portions as  to  have  no  real  chemical  action  on  the  whole  mass  of  i^ulp. 
The  Empire  mill  in  Grass  Valley,  California,  now  employs  a  pan  pro- 
cess for  sulpliurets,  which  is  asserted  to  be  far  cheaper  than  chlorina- 
tion,  and  almost  equally  effective.  The  capabilities  of  the  pan  amalga- 
mation are  certainly  not  yet  tally  appreciated ;  and  the  experience  of 
the  Janin  Brothers  with  the  sulphuret  of  silver  slimes  at  Virginia  City, 
Nevada,  together  with  these  reports  from  California,  lead  me  to  antici- 
pate some  decided  advance  in  that  direction.  In  the  in('reasing  s(;arcity 
of  fuel,  it  must  be  borne  in  mind  that  all  mechanical  processes  which 
can  be  carried  on  by  water,  or  even  wind-power,  have  a  special  claim  to 
consideration.  As  the  treatment  of  sulpliurets  in  Colorado  has  always 
been  an  economical  rather  than  a  metallurgical  problem,  1  will  add  that 
small  pans,  in  my  opinion,  though  they  may  answer  all  theoretical  re- 
quirements, will  take  too  much  i)ower  and  do  too  little  work  to  solve  the 
practical  question  successfidly. 

The  latest  advices  I  have  received  from  Gilpin  Connty  give  the  num- 
ber of  mills  and  stamps  running  at  the  end  of  November  1869,  as  shown 
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in  the  following  table.    It  was  then  confidently  expected  that  all  these 
mills  would  continue  operations  during  the  winter : 


Milk. 


Barrett  &  Co 

Potter  &.  Hawley 

Clayton's 

Sullivan's 

Wbitcomb's 

La  Crosse 

Mallev  &  Abbey 

Woodbury 

New  York 

Consolidated  Gregory 

Black  Hawk 

Fitzpatrick's 

Empire 

Hurd's 

Rocky  Mountain  Gold  Company. . . 


O  p,    . 

"  o  o 
r'  <c  fe 


15 

9i 

ti 

7 

8i 

n 

12 
18 
40 
40 
35 
8 
12 
13 
14 


Mills. 


University 

Mead's 

Holbrook 

Fullerton's 

Star 

Tomlinson 

Geatty 

Steiliufj 

Suiitb  &  Parmelee 

Briggs 

Cbeuey's 

Brastow's 

Illinois 

Leavenworth 


O  r^ 


Tiie  totals  of  these  figures  are :  Mills,  29 ;  stamps,  624 ;  cords  of  ore 
crushed  per  week,  421.  Estimating  seven  tons  to  a  cord,  we  have  2,947 
tons  of  ore  crushed  per  week.  It  must  be  noted,  however,  that  a  few 
mills  are  not  embraced  within  this  list;  the  number  being  six,  if  I  am 
correctly  informed.  This  would  make  the  whole  number  of  mills  run- 
ning thirty-fi\e,  while  the  number  of  stamps  and  the  amount  of  ore 
crushed  per  week  would  also  be  somewhat  increased.  Probably  700 
stamps  and  3,250  tons  of  ore  per  week  would  be  a  fair  statement  of  what 
is  being  done.  This  is  the  winter  basis,  and  does  not  include  the  mills 
which  run  during  the  summer,  and  are  now  shut  down  for  the  winter. 
In  Nevada  City  alone  this  amounts  to  GO  stamps. 

The  average  amount  of  ore  crushed  per  week  to  the  stamp  is  A^-^  tons, 
or  fl  of  a  ton  per  day  to  the  stamp.  The  heaviest  stamps  in  use 
weigh  850  pounds,  drop  15  times  per  minute,  and  crush  an  average 
to  the  stamp  of  3yL-  tons  per  week.  The  lightest  stamps  used  weigh 
400  pounds,  drop  30  times  per  minute,  and  crush  an  average  to  the 
stamp  of  4|  tons  per  week.  Stamps  weighing  450  pounds,  dropping 
30  times  per  minute,  crush  4§  tons  to  the  stamp  i)er  week;  dropping 
32  times  per  minute,  crush  4||  tons  to  the  stamp  per  week.  The 
highest  speed  of  stamps  weighing  500  pounds  is  40  drops  per  min- 
ute, and  the  amount  of  ore  crushed  is  4y9jj  tons  to  the  stamp  per  week. 
The  lowest  speed  of  500-pound  stamps  is  24  drops  per  minute,  and 
the  amount  of  ore  crushed  is  4i  tons  to  the  stamp  per  week.  The 
average  speed  of  eight  mills  running  500-pound  stamps  is  31  drops 
per  minute;  the  highest  speed  of  550-poiiiid  stamps  is  40  drops  per 
minute,  crushing  an  average  of  lOg^^-  tons  to  the  stamp  per  week. 
The  lowest  speed  of  550-pound  stamps  is  30  drops  per  minute,  crush- 
ing in  one  mill54-  tons  per  week  to  the  stamp,  and  in  another  5-Jj-  tons 
per  week  to  the  stamp.  It  will  be  noticed  that  the  heaviest  stamps, 
running  at  the  lowest  rate  of  speed  of  15  drops  per  minute,  crush 
only  3yL  tons  to  the  stamp  per  week,  while  the  average  stamps,  ^^eigh- 
iug  550  pounds,  and  dropping  40  times  per  minute,  crush  10^\  tons 
to  the  stamp  per  week.  This  gives  a  difference  in  favor  of  the  lighter 
stamps  and  faster  drop  of  7^^  tons  i)er  week  to  the  stamp. 

Among  the  large  companies  working  are  the  Smith  &  Parmelee, 
Briggs,  Black  Hawk,  and  Consolidated  Gregory.  The  Ophir,  Grinnel, 
Rocky  Mountain,  Sensenderfer,  Narragansett,  and  a  number  of  com- 
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panies  on  the  Bobtail  are  shut  down,  Among  the  really  successful 
mines  are  the  California  and  U.  P.  K.,  which  are,  and  have  been,  yield- 
ing their  owners  large  profits.  As  they  are  private  and  personal  enter- 
prises it  is  exceedingly  difficult  to  get  any  figures  for  publication.  The 
celebrated  Coaley  lode  is  probably  not  surpassed  in  Colorado  as  a  pay 
ing  silver  mine.  '  Its  total  yield  this  season  has  been  about  $GG,000.  Of 
this  amount  $16,000  were  realized  from  forty  tons  of  ore,  at  an  average 
of  $400  per  ton. 

The  average  price  for  crushing  ore  is  $oO  per  cord.  The  supply  of 
ore  during  the  past  summer  has  been  about  equal  to  the  demands 
of  the  mills,  and  is  probably  now  in  excess.  The  shutting  down 
of  so  many  of  the  Nevada  mills  necessitates  the  hauling  of  a  good 
deal  of  ore  from  lodes  in  that  vicinity  to  Black  Hawk  for  crushing. 
This  is  attended  with  an  expense  which  cuts  down  the  profits  to  a  very 
small  percentage.  The  late  operations  at  the  Briggs  mill  ought  to  be 
mentioned  here,  as  they  throw  much  light  on  the  relative  merits  of  heavy 
stamps  with  slow  motion  and  light  ones  run  at  high  speed.  They  had 
been  taking  out  their  old  stamps  and  are  putting  in  new  ones.  Twenty- 
five  were  in  operation,  and  twenty-five  more  were  expected  to  run  in 
a  few  weeks.  The  mill  formerly  contained  50  stamps,  weighing  650 
pounds,  and  dropping  22  times  per  minute.  With  this  mill  they  crushed 
oQ  cords,  or  252  tons,  per  week.  The  25  new  stamps,  weighing  550 
pounds  each  and  dropping  40  times  per  minute,  are  doing  the  same 
work  as  by  the  old  50,  and  with  all  the  50  new  ones  in  operation  the 
capacity  of  the  mill  will  doubtless  be  doubled. 


CHAPTER  LIII. 

CLEAR  CREEK  COUNTY  AND  THE  SILVER  MINES. 

The  first  mines  in  this  county  were  discovered  as  early  as  1859,  and 
both  gulch  and  lode  mining  were  quite  brisk  at  Idaho  City,  Mill  City, 
and  Empire.  All  the  lodes  found  during  that  time  were  gold-bearing, 
and  some  of  the  Idaho  and  Empire  gold  lodes  are  worked  at  present  to 
good  advantage.  Near  Georgetown  several  lodes  were  discovered  at 
the  same  time ;  and  though  every  one  has  since  turned  out  to  be  a  sil- 
ver-bearing vein,  all  were  first  worked  for  gold.  A  small  stamp  mill 
was  erected  in  1863 :  and,  according  to  trustworthy  statements,  sluicing 
on  the  Griffith  lode  paid  well.  In  sinking  down  on  these  lodes,  the 
amount  of  gold  in  the  ore  rapidly  decreased,  and  at  present  there  is 
hardly  a  trace  of  it  left.  Quite  recently  a  lode  has  been  found  between 
Empire  and  Mill  City,  near  the  forks  of  Clear  Creek,  the  surface  ore  of 
which  contains  five  ounces  of  gold  besides  about  $200  in  silver  per  ton. 
Strangely  enough,  the  ore  from  this  lode  shows  very  little  copper  or 
iron  pyrites,  while,  as  far  as  my  knowledge  goes,  all  the  other  lodes 
carried  a  good  deal  of  one  or  the  other,  or  both,  of  these  minerals. 
Nearly  all  the  lodes  discovered  around  Georgetown  (called  at  that 
time  Elizabethtown)  during  the  first  two  or  three  years  were  bought  up 
by  eastern  capitalists;  several  stock  companies  were  formed,  but, like 
too  many  of  their  predecessors  in  Colorado  mines,  they  did  not  accom- 
plish anything.  In  this,  as  in  the  other  counties,  large  sums  were  paid 
for  undeveloped  i^roperty  ;  many  tons  of  worthless  machinery  were  sent 
out;  large  mill-buildings  were  erected  before  the  mines  were  able  to 
supply  them;  and  the  whole  was  managed  by  agents,  generally  incompc- 


CONDITION    OF   MINING    INDUSTRY — COLORADO.  36^ 

tent  and  without  experience  in  the  business.  Only  one  of  these  compauies 
is  at  present  in  a  healthy  and  thriving  condition.  This  one  confined 
operations  exclusively  to  the  development  of  what  was  thought  to  be  its 
I*  est  property.  Not  having  wasted  money  foolishly,  it  had  the  means 
to  erect,  of  late,  large  dressing  works,  managed  by  a  competent  super- 
intendent, and  its  operations  are  now  in  a  promising  condition. 

The  first  prospecting  for  silver  ore  was  done  in  18G4  by  Messrs.  Steele, 
Huff,  and  Layton,  from  Empire,  and  the  discovery  of  the  Belmont  lode, 
on  McClellan  Mountain,  was  the  immediate  result.  Several  assays  made 
of  the  surface  rock  yielded  several  hundred  dollars  per  ton ;  and  2.75 
tons  worked  by  Garrott,  Martiue  &  Co.,  in  the  fall  of  1SG7,  yielded  $G19  34 
in  coin.  At  present  the  company  is  putting  up  one  of  William  Briick- 
ner's  cylinders ;  a  poor  streak,  however,  has  been  met  with  in  the  mine. 

During  the  next  two  years  there  was  a  perfect  rush  to  the  silver  mines 
from  all  the  other  counties,  and  a  large  number  of  good  lodes  were  dis- 
covered on  nearly  every  hill  around  Georgetown.  Several  smelting  con- 
cerns were  erected  during  that  time,  none  of  which,  however,  were  able 
to  beneficiate  the  ore  to  advantage.  In  1867,  the  active  development  of 
some  of  the  prominent  lodes  was  commenced,  and  work  has  been  carried 
on  since  that  time,  at  the  Equator,  Terrible,  Baker,  Brown,  Coin,  Clift, 
Griflith,  and  some  others  of  less  importance.  The  work  being,  however, 
at  m.ost  exclusively  confined  to  sinking  shafts  and  driving  tunnels,  the 
whole  amount  of  ore  rained,  up  to  April  1,  18G9,  does  not  exceed  1,100 
tons,  which,  at  the  lowest  estimate,  yielded  $250,000  in  coin.  At  pres- 
ent some  of  the  lodes  are  in  tolerably  good  shape  for  working,  and  very 
likely  the  amount  of  ore  mined  this  year  will  be  four  or  five  times  as 
largo  as  the  whole  production  heretofore.  As  to  the  constant  call  of  the 
newspapers  for  more  and  larger  reduction  works,  I  must,  however, 
remark,  that  there  is  no  present  reason  for  such  a  demand.  According 
to  my  judgment  it  is  an  utter  impossibility  for  the  mines  to  keep  even 
those  works  in  full  supply  which  are  finished,  or  will  be  so  in  a  very 
short  time.  Until  June,  18G9,  every  one  of  the  three  small  mills  at 
Georgetown  lay  idle  frequently,  and  during  the  finest  part  of  the  season 
Mr.  Stewart  was  afraid  of  being  forced  to  stop  for  lack  of  ore. 

Leaving  the  large  dressing-works  of  the  Wilson  &  Cass  Co.,  which 
claim  a  capacity  of  60  tons  per  diem,  entirely  out  of  consideration,  the 
following  amount  of  ore  is  needed  to  keep  all  the  reduction  works  in 
supply : 

G«orgetoxvn  Silver  Smelting  Company's  works 3  tons  per  day. 

L.  Huepeflen  &  Co.'s  amalgamating  works 8  tons  per  day. 

Stewart's  amalgamating  and  smelting  works 8  tons  per  day. 

Brown  Silver  Mining  Company's  smelting  works 5  tons  per  day. 

Baker  Silver  Mining  Company's  amalgamating  works 12  tons  per  day. 

Pine  Silver  Mining  Company's  amalgamating  works 4  tons  per  day. 

This  gives  a  total  of  40  tons  per  day,  or  counting  300  working  days, 
12,000  tons  a  year.  However  strong  the  people's  faith  maybe  in  the 
productiveness  of  the  silver  mines,  there  is  not  at  present  the  least  pos- 
sibility of  supplying  half  that  amount.  In  fact,  my  boldest  expecta- 
tions will  be  surpassed  if  5,000  tons  of  good  ore  are  furnished  by  the 
mines.  Whoever  has  seen  extensive  and  well-developed  lodes  and  is 
acquainted  with  the  production  of  such,  must  know  that  only  a  limited 
number  of  workmen  can  be  profitably  employed  in  a  lode,  the  develop- 
ment of  which  has  been  accomplished  only  to  a  certain  degree.  In  order 
to  steadily  increase  the  ore  production  of  a  mine,'  it  is  not  enough  to 
start  a  couple  of  new  stopes  ;  the  main  object  must  always  be  to  keep 
opening  the  ground  ahead,  so  that  there  shall  be  always  ore  enough  in 
H.  Ex.  Doc.  207 24 
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sight  to  maintain  a  steady  and  continuous  production.  The  quantity  of 
ore  extracted  from  a  mine  reasonably  ought  to  bo  in  direct  proportion  ta 
the  quantity  of  ore  in  tlie  reserves  ;  and  as  there  are  at  this  time  only 
half  a  dozen  lodes  in  and  about  Georgetown  which  might  be  called  even 
partially  developed,  it  is  utterly  absurd  to  expect  12,000  tons  to  be  ex- 
tracted the  ensuing  year,  without  endangering  the  continuous  delivery 
of  ores  for  the  following  years. 

Near  the  surface,  almost  all  the  Colorado  silver  lodes  are  more  or  less 
decomposed;  atmospheric  influences,  combuied  with  the  action  of  the  sur- 
face water,  having  gradually  converted  the  sulphurets  of  lead,  ii^on,  and 
copper  into  oxides,  sulphates,  and  carbonates.  These  being  wholly  or 
partly  washed  away,  have  left  the -quartz  porous  and  more  or  less  col- 
ored by  oxide  of  iron  or  carbonate  of  copi)er.  When  opened  to  some 
depth,  the  lodes  become  galena-bearing,  carrying  at  the  same  time  a 
larger  or  smaller  amount  of  zinc  blende.  Both  the  galena  and  the 
blende  appear  to  increase  with  depth.  They  decidedly  predominate  in 
most  of  the  deepest  mines.  The  zinc  blende,  especially  the  dark  brown 
variety,  is  often  very  rich  in  silver.  In  the  Brown,  Coin,  and  Terrible, 
it  always  forms  a  prominent  part  of  those  streaks  in  which  ruby  and 
brittle  silver  occur  most  abundantly.  Several  pieces  from  other  lodes 
on  Brown  and  McClellan  Mountains,  in  which,  even  with  a  strong  mag- 
nifying glass,  not  a  particle  of  silver  ore  could  be  discovered,  yielded 
nevertheless,  by  assay,  from  one-half  to  three  and  one-half  per  cent,  of 
silver.  Being  generally  so  rich,  of  course,  it  must  not  be  separated  from 
the  galena,  and  thus  it  forms  in  almost  every  good  lode  an  addition  to 
the  lead  ore,  quite  disagreeable,  as  far  as  reduction  is  concerned.  Its 
presence  is  especially  obnoxious  during  roasting.  According  to  Platt- 
ner,  the  zinc  blende  may,  during  the  operation,  cause  a  loss  of  silver 
which  may  amount  to  00  per  cent.,  and  in  most  cases  is  at  least  from  & 
to  15  per  cent.  The  ores  produced  by  the  mines  at  present  may  be 
divided  into  two  classes,  surface  and  galena  ores.  This  distinction,  of 
course,  is  not  and  cannot  be  expected  to  be  an  exact  one ;  it  is  inipos- 
sible  to  draw  a  strict  line  between  the  two  classes,  as  there  is  a  good 
deal  of  ore  which  might  be  equally  well  ranked  with  either. 

The  surface  ores  generally  contain,  besides  more  or  less  zinc  blende, 
a  little  decomposed  galena  and  sulphuret  of  silver;  and  very  often 
the  zinc-blende  is  also  decomposed.  With  increasing  depth  the  amount 
of  galena  and  zinc-blende  gradually  increases  also,  until  at  a  depth  not 
exceeding  one  hundred  feet  they  decidedly  predominate.  In  a  few 
instances  the  decomposition  reaches  even  further  down ;  while,  on  the 
other  hand,  many  lodes  on  Brown,  Sherman,  and  McClellan  Mountains 
showed  a  strong  vein  of  solid  galena  and  zinc  blende,  or  zinc  blende 
alone,  at  the  very  surface.  Wherever  the  latter  was  the  case,  the  zinc- 
blende  was  worth  $200  per  ton  and  upward. 

The  amount  of  silver  in  the  ores  varies,  of  course,  considerably,  those 
consisting  chiefly  of  fine-grained  galena  and  black  zinc-blende  being 
usually  very  rich,  while  pure,  coarse-grained  galena  nearly  always  proves 
to  contain  but  little  silver.  The  average  value  of  G33  tons  of  amalga- 
mating ores,  worked  by  Garrott,  Martine  &  Co.,  and  Huepeden,  Wolters 
&  Co.,  was  $126  48  coin  per  ton ;  the  smelting  ores  from  the  Terrible, 
Brown,  Coin,  and  Equator  will,  however,  very  likely  yield  above  $350 
coin  per  ton. 

In  order  to  show  how  far  the  development  in  the  best  lodes  has 
advanced,  I  give  a  few  sketches  of  the  most  prominent  ones.  I  have, 
of  course,  selected  those  on  which  the  most  work  has  been  done;  and 
it  is  but  right  to  say  here,  that  besides  these  lodes,  there  are  perhaps 
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teu  times  as  many  more,  which  look  quite  as  promising  as  did  any  of 
the  veins  described,  at  the  same  stage  of  development.  There  are,  in 
fact,  several  hundred  out-crops  around  Georgetown,  which,  so  far  as 
they  have  been  opened,  seem  to  belong  to  excellent  lodes. 


MAIM  SH 


SH  N?  S. 


TriE  Equatou  Lode.— Scale  100  feet  to  the  inch. 

The  shallow  shaft  is  the  discovery,  east  of  which  the  lode  strikes  north  -19°  east,  while  west  of  the 
discovery  the  strike  is  south  54°  30'  west.  Depth  of  main  shaft,  20C  feet;  of  the  main  level,  100  feet; 
distancebetween  main  shaft  and  air  shaft,  115  feet.  Depth  of  No.  2,  120  feet.  G,  G,  are  under-hand 
stopes  in  the  bottom  of  the  main  level.  The  level  is  drawn  in  its  orif^nal  position.  West  of  the  dis- 
covery 120  feet,  there  is  a  shaft  Ciilled  No.  1  west,  and  50  feet  deep,  and  east  of  shaft  No.  2  there  is 
another  shaft  at  a  distance  of  about  115  feet,  and  50  feet  deep.  Both  from  this  and  from  shaft  No.  2 
there  are  short  levels  running  westward,  each  25  or  30  feet  long.  The  level  from  No.  2  is  60  feet,  and 
that  in  the  easternmost  shaft  30  feet  below  the  surface. 

In  this  lode,  as  well  as  in  all  the  other  ones,  stoping  has  but  just 
been  commenced ;  and  the  quantity  of  ore  taken  out  was  almost  ex- 
clusively obtained  by  sinking  and  drilling-.  The  Equator  lode  produced 
up  to  August  20,  i869,  300  tons  of  ore,  yielding  about  $92,000  in 
currency. 

The  hoisting  is  done  by  steam  at  the  main  shaft. 


Hi= 


The  Terrible  Lode.— Scale  200  feet  to  the  inch. 

Course  of  the  lode,  north  62°  east.    Dip  vertical  to  a  depth  of  fO  feet,  thence  to  present  depth  15° 
north.    A,  air-ehalt,  78  feet ;  D,  discovery -shalt,  50  feet.    A  28  ^et  higher  than  D. 

The  mine  has  produced  175  tons  of  ore,  yielding  $85,000  coin,  or  at 
the  rate  of  $485  71  per  ton.     A  large  amount  of  second  and  third-class 
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ore  is  on  hand,  worth,  respectively,  $200  and  $70  per  ton.  A  tunnel  is 
now  being"  driven,  intended  to  strike  the  lode  at  a  depth  of  235  feet  in 
the  discovery  shaft ;  the  point  of  intersection  is  350  feet  from  the  mouth 
of  the  tunnel;  120  feet  have  been  completed  by  the  use  of  the  Burleigh 
rock  drill. 


The  Brown  Lode.— Scale  200  feet  to  the  inch. 

Conrse  of  the  lode  ti'om  discovery  ■west,  sonth  81°  45'  west ;  cour.se  of  the  lode  from  discovery  east, 
north  81°  45'  east.  D,  discovery  shaft,  170  feet  deep.  A,  tunnel  which  intersect.s  the  lode  at  righi 
angles.  B  is  intended  for  an  air  shaft,  but  is  not,  iu  fact,  broken  tlirough  to  the  surface  yet.  It  laeks 
35  feet. 

The  lode  has  produced  275  tons  of  ore,  yieldinj?  $72,000  coin,  or  at  the 
rate  of  $261  82  per  ton.  Much  second-class  ore  is  on  hand.  The  mine 
is  worked  from  the  tunnel  A,  through  which  the  ore  is  taken  out  and 
conveyed  from  the  adit-mouth  to  the  foot  of  the  mountain  by  means  of 
cars,  traveling  upon  a  suspension  wire  cable,  as  shown  below. 


8uspe7ision  tramway. — This  ingenious  arrangement  is  highly  to  be 
lecommended  where  the  construction  of  a  road-bed  might  be  too  expen- 
sive.   This  tramway  of  wire  rope  conveys  the  ores  from  the  shaft,  1,000 
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feet  down  a  steep  incliue  to  the  mill.  Its  construction  appears  from  the 
accompanying  diagram,  in  which  a  is  a  stationary  wire  rope,  one  and 
one-fourth  inch  in  diameter,  fastened  to  heavy  frame-work,  well 
anchored  at  each  end ;  c,  c,  two  small  rollers,  one  fastened  to  the  end  of 
the  cross-beam  d,  for  supporting  the  rope,  and  the  other  running  on  the 
top  of  the  rope,  as  a  wheel  for  the  car,  which  is  suspended  from  two  of 
them,  in  the  manner  shown  in  the  diagi'am ;  e,  heavy  wrought  iron, 
bolted  to  d,  and  terminating  in  the  axle  of  c;  /,  the  car ;  </,  a  piece  of 
gas  pipe  to  hold  the  rollers  apart.  At  /i,  a  small  wire  rope,  not  shown 
in  the  drawing,  pulls  the  car  up  and  lets  it  down.  There  are  two  lines 
of  stationary  ropes,  each  constituting  a  track.  The  tightening  of  the 
two  ropes  is  efiected  by  means  of  heavy  rollers  at  the  lower  end  of  the 
tramway,  around  which  they  are  wound,  and  which  are  turned  with 
hand-spikes.  The  full  car  coming  down  on  one  track  pulls  the  emi)t3'^ 
one  up  on  the  other.  Contrary  to  the  expectations  of  many  engineers, 
it  has  worked  so  far  very  well.  The  annoyance  caused  by  water  gather- 
ing on  the  wire  cables  and  freezing  there  in  the  winter  has  not,  I  am 
informed,  proved  serious ;  and,  on  the  whole,  the  system  must  be  con- 
sidered a  success. 


The  Geiffitu  Lode.— Scale  200  fe«t  to  the  inch. 
A,  air-shaft ;  B,  mxiin-shaft ;  D,  discovery  shaft.    Course  of  the  lode,  northeast  and  southwest. 

Fifteen  tons  of  surface  ore  yielded  $1,152  93  coin.  The  main  shaft, 
as  far  as  sunk,  has  demonstrated  the  existence  of  an  extensive  body  of 
ore  of  an  average  width  of  twenty  inches.  At  least  350  tons  of  first- 
class  ore  have  been  obtained  by  sinking  that  shaft.  Three  hundred  feet 
west  are  owned  by  the  What  Cheer  Mining  Company ;  300  feet  east,  by 
the  Wilson  &  Cass  Gold  Mining  Company. 

The  product  of  ore  of  the  Baker  mine  has  been  nearly  300  tons ;  about 
70  tons,  mostly  surface  ore,  have  been  worked  by  amalgamation,  and  4 
tons  by  smelting,  yielding  together  $5,500  in  coin.  Above  200  tons  of 
good  ore  are  on  hand,  which  very  likely  will  yidd  from  $120  to  $130 
per  ton. 

The  ore  is  conveyed  from  the  lower  tunnel,  about  700  feet  down  the 
hill,  on  an  elevated  tramway.    For  what  reason  the  second  tunnel  has 


374      MINES    AND    MINING   WEST    OF    THE    ROCKY    MOUNTAINS. 

been  driven  and  the  lowest  shaft  sunk  in  the  place  indicated,  I  am  un- 
able to  say. 


The  Baker  Ml\e.— Scale  60  feet  to  the  inch. 

Course  very  near  northeast  and  southwest.    Dip  about  40°  north.    The  discovery  is  at  the  month  of 
the  upper  tunnel.    There  is  some  ground  worked  out  on  the  surface  above  it ;  B  is  the  ground  stopod  out. 

The  Clift  Lode  courses  northeast  and  southwest,  and  has  been  devel- 
oped by  a  discovery  shaft  105  feet  deep  and  a  drift  tunnel  175  feet  long, 
cutting  the  shaft  115  feet  from  the  tunnel  mouth  at  a  depth  of  4t)  feet. 

Product  of  ore,  70  tons,  yielding  $8,500  in  currency,  or  $121  43  per 
ton. 

The  Astor  Lode  courses  very  nearly  east  and  west.  The  discovery 
shaft  is  130  feet  deep;  1,200  feet  east  of  discovery  shaft  there  is  another 
shaft  furnishing  the  same  kind  of  ore.  Surface  ground  worked  out  to  a 
depth  of  about  six  feet  for  a  distance  of  150  feet,  has  produced  45  tons 
of  ore,  yielding  $7,500,  =  $166  67,  coin,  per  ton. 

.     PROCESSES   OF    TREATMENT. 

The  varying  character  of  the  ores  necessarily  involves  the  applica- 
tion of  diiferent  processes  in  order  to  beneflciate  each  kind  to  the  best 
advantage.  All  those  ores  containing  much  galena  must  be  treated  by 
smelting;  those  containing  little  galena  with  more  or  less  zinc-blende, 
and  the  so-called  surface  ores,  will  be  worked  most  economically  by  bar- 
rel amalgamation ;  and  the  poor  sulphuret  ores  will  afford  abundant 
material  for  raw  amalgamation  in  Hepburn's  or  Wheeler's  pans.  I 
shall  call  these  different  kinds  of  ore,  in  the  order  above  given,  first, 
second,  and  third-class  ores.  There  is  but  very  little  of  the  first-class 
mined,  as  only  a  few  lodes  produce  ore  with  more  than  20  per  cent,  of 
galena,  the  rest  being  zinc  blende,  gaugue,  and  usually  a  little  iron 
pyrites;  more  than  50  per  cent,  of  all  the  ore  reduced  belongs  to  the 
second,  and  perhaps  from  30  to  35  per  cent,  to  the  third  class. 

Owing  especially  to  the  scarcity  of  good  galt^na  ores,  all  the  attempts 
at  smelting,  with  only  one  exception,  have  been  metallurgical  or  finan- 
cial failures.  In  some  instances,  this  result  was  due  to  the  management 
of  the  smelthig  operations  by  persons  who  seem  to  have  believed  that 
nothing  was  necessary  to  accom]>lish  a  success  in  that  direction  except 
common  sense,  fire-brick,  ore,  and  wood.  The  results  proved,  of  course, 
that  a  thorough  knowledge  of  chemistry  and  metallurgy,  combined  with 
practical  skill  and  experience,  are  indispensable.  The  exception  above 
alluded  to  is  the  case  of  the  smelting  works  of  the  Brown  Silver  Mining 
Company,  which  have  succeeded  thus  far  in  paying  the  stockholders  a 
dividend  of  one  per  cent,  per  month.  The  present  manager  of  those  works 
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has  gathered  experience  iu  former  attemi^ts,  which  were  made  ou  Baker 
ore,  and  resulted  unsuccessfully.  At  the  Brown  works,  skillful  men  are 
employed  for  smelting  and  cupelling,  and  exceedingly  rich  ore  is  delivered 
at  the  works  from  the  mine.  By  buying  galena  ores  in  Central  and 
Nevada,  and  mixing  them  with  the  ores  from  the  Brown  and  Coin,  which 
contain  comparatively  little  galena  but  much  black  zinc  blende,  one  of 
the  ma-n  mistakes  which  were  made  in  the  former  smelting  operations 
with  Baker  ore  is  wholly  avoided.  These  latter  ores  contain  less  than 
10  per  cent,  of  lead,  and  smelting  them  without  even  a  previoijs  roast-^ 
ing  was  necessarily  a  failure. 

Another  attempt,  made  in  the  winter  of  1867  and  18G8,  by  Schirmer  & 
Briickner,  was  also  a  success,  at  least  in  regard  to  the  metallurgical 
results  obtained.  These  were  highly  satisfactory.  In  every  campaign 
except  the  last  one,  more  than  95  per  cent,  of  the  contents  of  the  ore  in 
precious  metal  were  obtained.  During  the  unsuccessful  campaign  they 
tried  to  smelt  Terrible  ore,  containing  only  20  per  cent,  of  lead. 

In  a  financial  point  of  view,  howev^er,  they  failed  entirely,  owing  to 
several  adverse  circumstances.  They  leased  the  Georgetown  Silver 
Smelting  Company's  works  on  very  unfavorable  conditions  for  the  six 
winter  months.  At  this  time  of  the  year  ores  are  extremely  scarce, 
and  the  consequence  was  that  they  were  running  not  much  over  one- 
third  of  the  time.  Furthermore,  they  built  a  new  smelting  furnace, 
which,  according  to  contract,  became  the  property  of  the  company 
after  the  expiration  of  the  lease  without  any  compensation.  Though 
the  expense  of  building  it  did  not  exceed  $1,500,  even  that  amount 
is  a  heavy  investment,  if  it  has  to  be  paid  back  from  the  earnings  of 
small  works  in  six  months.  The  furnace  itself,  used  with  the  best  results 
by  Mr.  Briickner  in  South  America,  and  resembling  very  much  the  so- 
called  Kiistel's  furnace,  worked  admirably,  and  must  be  highly  recom- 
mended, as  a  comparatively  large  quantity  of  ore  (from  three  to  four 
tons)  may  be  treated  by  it  daily  v/ith  a  small  amount  of  fuel.  Another 
source  of  constant  trouble  and  expense  to  them  was  the  turbine  which 
furnished  the  motive  power  for  the  fan-blower.  The  water  could  not 
be  kept  running,  and  finally  an  engine  had  to  be  substituted.  With 
so  many  unfiivorable  circumstances  surrounding  them,  it  is  not  astonish- 
ing that  they  failed.  If  they  had  been  able  to  secure  a  full  supply  of 
good  galena  ore  a  substantial  success  would  undoubtedly  have  been 
achieved.  Under  the  circumstances,  they  have  at  least  satisfactorily 
demonstrated  that  the  galena  ores  of  the  Territory  can  be  made  to  yield 
from  95  to  100  per  cent,  of  the  fire-assay  by  skillful  handling. 

Several  trials  with  Scotch  hearths,  made  by  Professors  Dibbin,  Sto- 
well,  Kane,  and  some  others,  also  tailed  entirely.  In  some  instances 
the  lead  positively  refused  to  make  its  appearance  until,  by  the  assist- 
ance of  a  colored  man  who  had  worked  in  the  lead  mines  of  Virginia, 
the  ore  was  made  to  reluctantly  give  up  some  of  its  lead,  though  not 
enough  to  encourage  further  work. 

In  order  to  smelt  the  galena  ores  of  this  vicinity  profitably,  they 
ought  first  to  be  roasted  carefully  at  a  gradually  increasing  heat  until 
they  just  begin  to  sinter.  If  the  ore  does  not  contain  any  quartz,  about 
10  per  cent,  of  quartz  should  be  added.  By  roasting  in  this  way  a  great 
deal  of  the  galena  is  converted  into  sulphate  and  oxide  of  lead,  both  of 
which  will  be  converted  into  metallic  lead  and  sulphurous  acid  in  con- 
tact with  the  undecomposed  galena.  A  comparatively  small  amount  of 
iron,  averaging  from  5  to  10  per  cent,  according  to  the  smiiller  or  larger 
percentage  of  galena  in  the  ore,  will  thus  be  needed  in  smelting.    If 
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possible,  tbe  galena  present  should  not  be  less  than  50  per  cent.  Aftei 
roasting',  the  ore,  mixed  with  the  necessary  amount  of  iron  and  lime  or 
liuor  spar,  should  be  smelted  in  a  reverberatory  furnace  like  that  em- 
ployed by  Schirmer  &  Briickner,  or  in  a  shaft  furnace  from  12  to  IG  feet 
high. 

Kaw  amalgamation  has  been  tried,  both  in  Black  Hawk  and  in  George- 
town, Blatchley's  ]iaHS  being  used  for  the  purpose.  Tbe  results  are  said 
to  have  been  very  unsatisfactory,  esi:>ecially  in  Bhick  Hawk.  It  is,  how- 
ever, certain  that  there  is  a  good  deal  of  ore  which  can  be  treated  quite 
successfully,  and  most  economically,  by  raw  amalgamation,  though  at 
present  this  class  is  too  poor  to  pay  for  the  high  rates  of  mining,  hauling, 
and  materials.  The  hauling  of  the  ores  from  the  mines  is  especially  a 
heavy  item.  As  yet,  roads  have  been  built  only  to  three  lotles,  the 
Equator,  Terrible,  and  Baker ;  three  quarters  of  all  tbe  ore  has  to  be 
packed  down  the  hills  on  mules,  and  this  involves  an  average  expense 
per  ton  of  ore  of  from  $10  to  $15,  according  to  the  more  or  less  favor- 
able location  of  the  mine.  As  soon  as  this  state  of  affairs  is  somewhat 
modified  by  the  construction  of  good,  substantial  roads,  and  a  reduction 
in  the  prices  of  mining  and  milling,  all  the  low-grade  ores  will,  perhaps, 
be  treated  with  adv^antage  to  the  owners  by  raw  amalgamation.  This 
will  considerably  increase  the  bullion  product. 

By  far  the  greatest  part  of  all  the  ores  produced  is  treated  by  roast- 
ing with  salt,  and  subsequent  amalgamation.  For  this  branch  of  busi- 
ness there  exist  four  reduction  works,  one  of  which,  belonging  to  the 
Pine  Silver  Mining  Company,  is  not  yet  quite  completed.  Two  of  them, 
the  German  Reduction  Works,  owned  by  L,  Huepeden  &  Company,  and 
the  Baker  Silver  Mining  Company's  works,  employ  Bruckner's  revolv- 
ing roasting  cylinders  for  roasting  and  Freiberg  barrels  for  amalgamat- 
ing; the  Pine  Silver  Mining  Company  have  one  of  the  cylinders,  and  I 
think  a  Hepburn  pan.  Mr.  Stewart  roasts  in  reverberatory  furnaces  and 
amalgamates  in  Blatchley's  pans.  The  object  in  roasting  the  silver  ore 
with  salt  is,  to  convert  all  tlie  different  combinations  of  silver  into  chlo- 
ride, which  will  readily  amalgamate.  The  highest  degree  of  perfection 
in  this  kind  of  roasting  has  been  attained  in  Colorado  by  William 
Briickner's  revolving  cylinder,  by  which  the  ore  is  easily  chloridized  as 
high  as  95  i)er  cent.,  and,  when  particular  attention  is  paid,  from  97  to 
98  per  cent,  can  be  attained.  Moreover,  it  consumes  very  little  fuel, 
(three-quarters  of  a  cord  in  twenty-four  hours,)  and  ores  containing  not 
too  much  galena  are  worked  to  the  best  advantage  with  only  5  per  cent,  of 
salt,  if  their  contents  in  silver  do  not  exceed  $120  per  ton.  The  late  suc- 
cess of  Mr.  Stetefeldt's  furnace  at  Keno,  Nevada,  may,  however,  event- 
ually supersede  this  furnace  in  Colorado,  as  it  has  an  immensely  larger 
capacity  than  Bruckner's,  w^hile  the  perfection  and  econouiy  in  the  roast- 
ing is  beyond  any  doubt. 

The  Briickner  cylinder  and  process  are  fully  described  in  another  pirt 
of  this  report,  and  I  give  here  only  some  additional  facts  relating  to  the 
cost  of  construction  and  working  expenses. 

The  cost  of  one  of  these  furuaces,  (without  royalty,)  including  found- 
ation, rollers,  fire-box,  dust-chamber,  and  stack,  varies  according  to  local 
circumstances,  from  $2,500  to  $3,000,  Three  of  them  put  up  together 
will  cost  from  $G,500  to  $7,500.  The  average  capacity  may  be  safely 
called  four  tons  per  diem.  A  short  time  ago  the  German  Keduction 
Works  treated  in  one  cylinder  as  much  as  30  tons  in  six  days.  Four 
tons  are  roasted  with  three-fourths  of  a  cord  of  wood  ;  the  ore  is  easily 
chloridized  as  high  as  niuety-five  per  cent.,  and  one  man  is  amply  suf- 
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ficient  to  run  three  furnaces.    The  average  daily  cost  of  roasting  ore 
in  Colorado,  if  three  cylinders  are  worked,  is  as  follows  : 

Wood  for  three  cylinders,  2i  cords,  at  $5 i|ll  25 

Two  roasters,  at  $4  each 8  OO 

Cleaning  of  furnaces  and  dust  chambers  once  a  week,  one  man  at  $3  50  for  four 

hours'  work 1  17 

Oil,  &c 50 

Wear  and  tear,  at  20  per  cent,  of  $7,500 5  oo 

Total 25  92 


Dividing  by  twelve,  (the  number  of  tons  worked  in  three  cylinders  in 
a  day,)  we  obtain  $2  16,  certainly  a  very  small  cost  for  roasting  one  ton. 

Formerly  it  was  believed  that  only  ores  containing  very  little  galena 
and  zinc  blende  could  be  treated  to  advantage  iu  this  furnace,  but 
owing  to  several  alterations  made  in  the  manner  of  working  by  Huepe- 
den,  Wolters  &  Co.,  and  another  improvement  by  the  inventor,  almost 
any  kind  of  ore  is  treated  successfully  and  profitably.  During  the 
winter  of  1868-'G9,  the  German  Reduction  Works  were  lying  idle  about 
half  the  time  for  want  of  ore ;  and  in  order  to  keep  the  establishment 
going  as  much  as  possible,  they  had  to  take  any.  kiud  of  ore  they  could 
get.  At  that  time  they  worked  the  hearth  from  the  smelting  furnaces, 
which  must  certainly  be  considered  as  very  bad  material  for  chloridizing 
roasting.  The  results  obtained  were,  however,  only  very  little  inferior 
to  the  average ;  and  the  roasting  itself  was  performed  in  nearly  the 
same  time. 

The  advantages  offered  by  this  furnace  as  compared  with  a  reverbe- 
ratory  furnace,  are  the  following:  1.  The  capacity  is  larger ;  2.  It  needs 
less  fuel;  3.  The  ore  is  roasted  uniformly;  4.  No  stirriug  of  the  ore  by 
hand  is  required ;  5.  Less  repairing  of  the  apparatus  is  required. 

Much  benefit  to  the  silver  mines  may  be  expected  from  the  large 
dressing  works,  recently  erected  by  Mr.'  Kurtz  for  the  Wilson  &  Cass 
Gold  Mining  Company,  in  the  most  approved  European  style.  They 
started  operations  early  in  the  tall,  and  everything  worked  very  well.  If 
they  are  able  to  keep  the  works  in  full  supply,  they  will  doubtless  have  a 
perfect  success  in  every  respect.  The  capacity,  however,  being  as  much 
as  60  tons  per  day,  I  fear  the  supply  will  be  very  short  for  some  time 
to  come.  In  that  case  the  work  will  perhaps  not  derive  much  profit 
this  year.  The  main  thing  for  which  the,  miners  have  to  thank  these 
works,  is  a  material  reduction  of  the  mill  fees.  By  publishing  a  list  of 
prices,  according  to  which  they  intend  to  buy  ores,  they  reduced  mill 
fees  from  $60  to  $45  per  ton,  in  order  to  get  their  share  of  the  ores.  The 
other  reduction  works,  of  course,  had  to  follow  suit ;  and  if  only  the 
prices  for  hauling  and  packing  were  reduced  in  the  same  proportion 
$60-ore  could  be  made  to  pay  a  handsome  profit  to  the  miner.  A  further 
reduction  of  mill  fees  is  bkely  to  occur  whenever  the  supply  of  ores  gets 
more  limited.  For  more  than  a  year  this  reduction  of  mill  fees  hasjbeen 
constantly  called  for  as  absolutely  necessary  in  order  to  make  the  mines 
pay  and  the  county  prosper.  This  being  done,  now  it  becomes  the  duty 
of  the  miners  and  mine  owners  to  do  their  share  of  the  work  also.  They 
ought  to  do  all  in  their  power  to  get  their  mines  into  such  a  shape  as  to 
produce  constantly  and  uniformly  a  supply  of  ore  on  the  strength  of 
which  large  works  can  be  erected,  which  could  and  would  work  cheaper 
than  small  ones.  If  all  the  present  works  only  were  kept  in  full  sup- 
ply, which  will  require  about  100  tons  per  day,  a  rapid  change  to  the 
better  in  the  condition  of  Colorado  might  confidently  be  expected,  since 
the  silver  mines  would  then  produce  at  least  $2,500,000  instead  of  about 
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$200,000  of  bullion ;  this  would  elevate  the  depressed  business  interests, 
expenses  would  be  lower,  and  mining  would  be  a  legitimate  bnsiness. 
Under  the  present  circumstances  the  silver  mines  hardly  produce  bul- 
lion enough  to  pay  for  the  immediate  necessities  of  the  population ; 
and  so  long  as  such  is  the  case  a  country  cannot  possibly  accumulate 
wealth. 

OTHER   COUNTIES. 

The  silver  mines  of  Summit  County  have  not  been  developed  to. any 
extent ;  they  ai^e  mostly  strong,  galena-bearing  veins.  Silver  ores  proper, 
especially  brittle  silver  and  ruby  silver,  are  also  found ;  a  piece  of  the 
latter  kind  weighing  seven  pounds  was  taken  from  the  Auglo-lNorman 
lode.  From  a  couple  of  hundred  assays  made  by  different  parties,  the 
probable  average  value  of  the  galena  ores  is  indicated  to  be  about  $100 
l^er  ton.  It  must  be  borne  in  mind,  however,  that  the  valne  of  ores  can- 
not reliably  be  ascertained  for  a  whole  vein  by  assays  made  of  pieces. 
A  great  hinderance  to  the  development  of  the  lodes  in  this  county,  and 
the  beueficiation  of  the  ores,  has  been  the  enormous  cost  of  transporta- 
tion. At  present,  however,  (September,  1869,)  a  wagon  road  is  building 
from  Georgetown  to  the  Snake  River  mines,  which  will  be  completed 
within  a  few  weeks  ;  and  doubtless  the  improved  facilities  for  commu- 
nication will  reduce  prices  in  every  respect. 

The  other  bullion-producing  counties  are  Lake,  Park,  and  Boulder. 
Lake  County  ranks  first,  as  the  gulches  there  yield,  even  now,  a  satisfac- 
tory amount  of  placer  gold ;  they  average  from  $5  to  $10  i)er  hand 
daily.  Boulder  just  begins  to  rise  from  her  sleep  ;  work  is  commenced 
on  the  princii>al  mines ;  and  as  they  are  paying  just  as  well  as  they  used 
to  do  before  they  passed  into  the  hands  of  eastern  companies,  there  is 
every  reason  to  believe  that  with  the  increased  activity  of  the  popula- 
tion, and  the  advantage  of  having  inexhaustible  beds  of  excellent  lig- 
nite, Boulder  County  will  flourish  again  within  a  short  time.  The  same 
will  undoubtedly  be  the  case  in  the  other  counties,  but  not  being  able 
to  visit  any  of  tlie  mining  counties,  except  Gilpin  and  Clear  Creek,  in 
person,  I  abstain  from  giving  any  statements  in  regard  to  them.  I  do 
not  hesitate,  however,  to  say  that,  judging  by  what  trustworthy  infor- 
mation I  have  about  them,  their  mines  and  other  resources  seem  second 
to  none  in  the  Territory.  They  are  laboring  as  yet  under  disadvantages 
which  are  almost  entirely  removed  in  the  counties  of  Gilpin  and  Clear 
Creek,  and  some  time  will  be  required  to  develop  their  resources. 

BOULDER   AND   JEEFERSON   COALS. 

These  counties  are  remarkable  for  the  occurrence  of  large  beds  of 
lignite,  which  is  i)ronounced  by  Professor  Hayden  to  be  superior  to  any 
found  in  the  West,  which,  in  all  probability,  will  be  found  to  a  consider- 
able extent  stretching  from  north  to  south  along  the  eastern  declivity 
of  the  Rocky  Mountains.  Only  at  two  points,  however,  in  Colorado,  are 
the  beds  w^ell  opened :  at  Bellemonte  and  Coal  Creek.  From  the  first 
place  more  than  50  tons  per  day  are  taken,  and  sold  in  Denver  at  from 
$10  to  $12  per  ton.  Eleven  different  beds  have  been  so  far  exposed, 
with  layers  of  drab  clay  and  sandstone  between  them.  The  coal  ob- 
tained resembles  anthracite  very  much  in  its  outside  appearance,  but 
burns  with  a  strong  yellowish-white  flame,  gives  little  soot,  and  from 
two  to  three  per  cent,  ashes  of  a  reddish-yellow  color.  It  leaves  no 
clinker,  and  produces  no  more  corrosive  eflects  on  stoves,  grates,  and 
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steam  boilers,  than  dry  wood.    It  can,  therefore,  be  used  to  great  ad- 
vantage for  generating  steam  and  smelting  ores. 

Two  analyses  made  by  Dr.  Torrey,  of  New  York,  gave  the  following 
results : 

No.  1.  No.  2. 

Water 12.00  20.00 

Volatile  matter 26.00  19.30 

Fixed  carbon 59.20  58.70 

Aehes 2.80  2.00 


100.00      100.00 


The  value  of  these  beds  of  lignite  is  greatly  enhanced  by  the  sim- 
ultaneous occurrence  of  fire-clay  and  iron  ore.  The  former,  found  in 
layers  from  three  to  five  feet  thick  between  the  different  strata  of  coal, 
is  of  a  grayish  blue  color,  burns  almost  white,  and  compares  favorably 
with  the  well-known  standard  clays  of  Europe.  It  has  been  used  with 
the  best  success  in  the  manufacture  of  muffles  and  scorifiers  for  assaying, 
and  being  equal  to  this  severe  test,  it  may  be  pronounced  sufficiently 
refractory  for  all  purposes.  The  iron  ore  occurs  scattered  over  the  sur- 
face, all  the  way  from  South  Boulder  to  Coal  Creek.  At  a  depth  not 
exceeding  five  feet,  masses  of  a  thousand  pounds  have  been  found  in 
the  sand,  and  though  no  defined  bed  has  yet  been  discovered,  the  great 
quantity  of  suj>erficial  boulders  gives  ground  for  hope  that  such  a  de- 
posit exists.  The  ore  found  is  probably  a  weathered  spherosiderite, 
now  appearing  as  a  limonite,  containing  from  fifty  to  sixty  per  cent,  of 
iron.  Besides  the  iron  it  contains  alumina,  silica,  and  some  manganese, 
and  needs  only  very  little  lime  as  flux  to  yield  an  excellent  pig-iron. 

The  importance  of  these  coal  and  iron  beds  for  the  whole  region  west 
of  the  Missouri  river  cannot  be  overestimated.  Professor  Hayden,  in 
his  report  on  the  lignites  of  the  West,  says :  "  Indications  of  large  de- 
posits of  iron  ore  have  been  found  in  many  other  localities  along  the 
line  of  the  Pacific  railroads,  and  if  the  mineral  fuel  which  is  found  here 
in  such  great  abundance  can  be  made  useful  for  smelting  purposes,  thtse 
lignites  and  iron  ore  beds  will  exert  the  same  kind  of  influence  over  the 
progress  of  the  great  West  that  Pennsylvania  exerts  over  all  the  contig- 
uous States.  When  we  reflect  that  we  have  from  10,000  to  20,000  square 
miles  of  mineral  fuel  in  the  center  of  a  region  where,  for  a  radius  of 
600  to  1,000  miles  in  every  direction,  there  is  little  or  no  fuel  either  on  or 
beneath  the  surface,  the  future  value  of  these  deposits  cannot  be  over- 
estimated." 

Eecently  some  trials  have  been  made  in  Golden  City  to  coke  this 
coal,  which  are  said  to  have  given  the  most  satisfactory  results. 

In  the  South  Park  extensive  salt  springs  occur,  and  large  works  have 
been  erected  there,  in  186G,  by  Eollins,  Hall  &  Lane.  The  salt  produced 
is  said  to  be  very  pure ;  but  owing  to  some  cause,  which  I  could  not  learn, 
it  contains  from  13  to  14  per  cent,  of  water.*  The  principal  drawback  to 
the  success  of  this  enterprise,  however,  is  the  fact  that  the  company  are 
unable  to  work  so  cheaply  as  to  exclude  the  competition  of  eastern 
salt ;  and  at  present  all  the  reduction  works,  so  far  as  I  know,  get  their 
supply  of  salt  from  the  East. 

''  This  presence  of  moisture  in  the  salt  indicates,  perhaps,  a  less  purity  than  has  been 
claimed  for  the  product.  Is  it  not  due  to  the  presence  of  other  chlorides,  more  hygro- 
scopic than  the  chloride  of  sodium  ? — R.  W.  R. 


SECTION    IX.— NEW    MEXICO. 


CHAPTER  LIV. 
GENERAL    GEOGRAPHICAL    AND    GEOLOGICAL    SKETCH. 

In  their  course  through  the  northwestern  and  western  Territories  the 
Rocky  Mountains  form  an  uhnost  continuous  chain  of  great  altitude. 
Entering  the  northern  bounchiry  of  the  United  States,  in  hititude  49^ 
north  and  113°  52'  longitude  west  of  Greenwich,  they  follow  a  general 
northwestern  and  soutbeastern  course  through  Montana,  Wyoming, 
and  a  small  part  of  Colorado.  Here  thoy  detiect  suddenly,  at  about 
latitude  40°  north  and  longitude  106°  west,  and,  turning  to  the  south, 
enter  New  Mexico  between  the  37th  and  38th  parallel,  divided  into  two 
ranges,  the  eastern  one  of  which  is  formed  by  high,  lofty  peaks  and 
continuous  ridges  of  great  height,  which  terminate  abruptly  a  few  miles 
north  of  Santa  Fe.  The  western  arm  consists  of  many  detached  moun- 
tains of  less  height,  with  low  passes  between  them.  This  branch  is 
called,  in  New  Mexico,  the  Sierra  Madre,  and  is  the  connecting  link 
between  the  high  mountains  of  the  north  and  the  equally  lofty  Sierra 
Madre  of  the  republic  of  Mexico.  In  the  northern  Territories  the  divid- 
ing line  of  waters  flowing  to  the  Atlantic  and  Pacific  Oceans  follows  the 
highest  and  most  continuous  chain  of  the  Rocky  Mountains,  but  in  San 
Lnis  Park,  Southern  Colorado,  and  in  New  Mexico,  the  lower  western 
range  forms  the  watershed. 

This  peculiar  formation  of  the  great  mountain  chain  in  New  Mexico, 
its  inconsiderable  height  compared  with  that  of  its  continuations  to  the 
north  and  south,  and  the  great  number  of  still  lower  passes,  undoubt- 
edly point  out  the  Territory  as  the  most  natural  thoroughfare  between 
the  East  and  West ;  especially  so,  as  in  these  southern  latitudes  the 
absence  of  deep  snows  in  the  winter  presents  an  additional  advantage 
for  railroad  lines. 

On  the  eastern  slope  of  the  eastern  arm  of  the  Rocky  Mountains, 
south  of  latitude  37°,  rise  the  head  waters  of  the  Red  River,  the  Vermcjo, 
Pohil,  Cimarron,*  Ocate,  Coyote,  Lapello,  and  Moro  Rivers,  all  affluents 
of  the  Canadian ;  and  the  Pecos,  one  of  the  principal  tributaries  of  the 
Rio  Grande.  On  the  western  slope  of  the  same  chain  the  Costilla, 
Colorado,  or  Red  River,  the  Arroyo  Hondo,  Rio  del  Pueblo  or  Einbudo, 
Chimayo,  Pojuate,  and  Rio  S.iiita  F6,  all  llowing  into  the  Rio  Grande 
■westerly,  have  their  origin.  It  is  a  fact  little  known,  but  very  interest- 
ing, that  the  Pojuate  and  Santa  Fe,  flowing  west,  and  the  Pecos,  llow- 
.south-southeast  into  the  Rio  Grande,  all  head  in  the  same  lake  in  the 
mountains,  about  fifteen  miles  northeast  of  Santa.  Fe. 

As  mentioned  above,  the  eastern  range  of  the  Rocky  Mountains  ter- 
minates abruptly  north  of  Santa  Fe.  A  high  and  wide  plateau  extends 
from  here  southward,  between  the  Pecos  and  Rio  Grande.     The  mouot- 

"*  On  some  maps  there  arc  two  streams  laid  down — the  Cimarron  and  the  ('inimaron. 
The  latter  forms  the  headwaters  of  the  Rod  fork  of  the  Arkansas  River.  The  former, 
here  alluded  to  is  one  of  the  tributaries  of  the  Canadian  River,  and  so  of  the  Arkan- 
sas 
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ony  of  the  landscape  is  interrupted  by  several  isolated  and  low  moun- 
tain chains  of  short  extent,  the  Oerillos,  Old  and  New  Placer,  Saudia, 
Manzano,  Organ,  White  and  Sacramento  Mountains,  which  can  hardly 
be  called  a  continuation  of  the  Rocky  Mountains.  Most  of  them  are 
composed  mainly  of  syenitic  rocks,  which,  during  their  upheaval,  broke 
through  palaeozoic  sandstones  and  carboniferous  limestones.  These 
latter  are  found  generally  on  the  flanks  of  the  ridges,  but  sometimes  also 
on  their  top.  Both  the  syenites  and  carboniferous  limestones  are  trav- 
ersed by  mineral  lodes.  Dykes  of  porphyry  are  frequently  met  with 
near  the  lines  of  intersection,  and  have  either  caus'^d  much  disturbance 
in  the  stratification  or  metamorphosis  of  the  adjoining  rocks.  Between 
and  surrounding  these  mountains  is  the  high  plateau  of  Xew  Mexico, 
almost  level,  and  mainly  underlain  by  tertiary  and  lower  cretaceous 
rocks.  The  sandstone  forms  frequently  table  mountains,  (mesas,)  and 
contains  in  many  localities  beds  of  lignite  and  bituminous  coal,  two  to 
five  fe«t  thick,  alternating  with  layers  of  iron  ore,  fire-clay,  and  shales. 
The  latter  are  frequently  filled  with  large  fossil  leaves.  Wherever 
eruptions  and  overflows  of  porphyry  have  acted  upon  the  formations 
containing  coal  the  latter  has  been  completely  metamorphosed  into  a 
beautiful  anthracite  of  excellent  quality.  This  anthracite  is  proved  to 
be  of  the  same  age  as  the  lignites,  by  the  fossils  contained  in  the  shales 
oveiiyiug  both  in  the  same  succession.  Variegated  marls  and  beds  ol* 
gypsum  are  exposed  in  many  localities  on  this  plateau.  It  is  evident, 
therefore,  that  the  larger  portion  of  New  Mexico  has,  in  former  ages, 
been  a  part  of  that  large  tertiary  sea,  which  extended  through  nearly 
the  whole  section  of  the  North  American  continent  west  of  the  Missouri, 
and  forms  now  the  eastern  and  western  slopes  of  the  Rocky  Mountains. 

The  many  isolated  mountains  and  short  ranges  in  the  Territory  of 
New  Mexico  undoubtedly  were  as  many  islands  in  that  sea,  before  that 
part  of  the  continent  reached  its  present  elevation. 

Another  characteristic  feature  of  the  geology  of  New  Mexico  are  the 
extensive  layers  of  lava,  spread  in  several  localities  horizontally  on  top 
of  the  sandstone  strata.  A  very  large  area  is  covered  by  them,  for  in- 
stance, between  the  Raton  Mountains  and  the  Canadian  River.  The 
craters  of  now  extinguished  volcanoes  are  found  in  many  parts  of  the 
Territory. 

Not  less  interesting  are  the  great  number  of  deep  caiions  of  many  of 
the  rivers  and  creeks  in  New  Mexico.  In  the  northern  part  of  the  Ter- 
ritory, for  instance,  the  canon  of  the  Rio  Grande,  west  of  Taos,  is  over 
1,000  feet  deep,  with  walls  perpendicular;  the  caiion  of  the  Ocate  cuts 
through  a  mountain ;  it  is  so  narrow  that  it  cannot  be  seen  until  the 
traveler  stands  at  the  very  brink  of  the  precipice,  and  frequently  the 
river  appears  to  run  up  hill.  A  correspondent  writes,  "  It  seems  to  be 
unlikely  that  these  deep  canons  could  have  been  formed  by  gradual 
erosion  from  the  surface  alone,  and  it  is  quite  natural  in  this  country, 
where  subterranean  rivers  are  yet  of  frequent  occurrence,  to  think  of 
these  as  one  of  the  causes  of  these  abnormally  deep  cuts.  The  subse- 
quent breaking  down  of  the  overlying  stratii  and  the  gradual  washing 
out  of  the  loose  detritus  would  appear  to  be  a  more  reasonable  ex[)lana- 
tion  of  the  phenomenon."  I  must  decline,  however,  to  accede  to  this 
hypothesis. 

West  of  the  Rio  Grande  del  Norte,  which  traverses  New  Mexico  from 
north  to  south,  the  same  formations  are  met  with  as  in  the  eastern  part 
of  the  Territory.  The  principal  mountains  here  are  the  San  Juan  Moun- 
tains, between  the  Conejos  and  Chama  Rivers,  affluents  of  the  Rio 
Grande,  and  the  Rio  Blanco,  one  of  the  tributaries  of  the  San  Juan,  an 
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affluent  of  the  Eio  Colorado  of  Arizona ;  further  south,  near  the  35th 
parallel,  the  Sierra  Madre  proper,  which  consists  of  several  isolated 
mountaiu  chains,  with  low  passes  between  them.  Zuiii  Pass  and  Nav- 
ajo Pass  are  the  most  prominent.  The  projected  line  of  the  Kansas 
Pacific  railroad  passes  through  the  latter  at  an  altitude  of  7,177  feet 
above  the  sea.  From  Zuni  Pass  the  Sierra  Madre  extends  in  a  south- 
eastern direction  toward  the  Rio  Grande  Del  Norte.  Here  the  Mada- 
lena  Mountains  are  situated.  Another  chain  passes  thence  to  the  west, 
culminating  in  the  Sierra  Blanco  near  the  boundary  line,  in  Arizona 
Territory.  Still  further  south  the  Pinos  Altos  and  the  unapproachable 
Burros  Mountains  interrupt  the  monotony  of  the  tertiary  plains.  Be- 
tween the  Rio  Piierco  and  the  Kio  Grande  west  of  Santa  Fe  are  the 
Jemez,  and  still  further  west  the  Nacimiento  Mountains ;  north  of 
them,  those  of  the  Tierra  Amarilla  and  Abiquiu.  All  of  them  are  known 
to  be  filled  with  minerals,  but  in  most  of  them  prospecting  has  not  been 
carried  on  sufficiently  to  i^ermit  of  giving  details  in  this  connection  iu 
my  present  report. 

The  climate  of  New  Mexico  is  mild  and  very  healthy,  the  sky  as  clear 
as  that  of  Italy,  and  the  air  transparent  and  pure.  In  fact,  the  very 
act  of  breathing  in  this  country  makes  existence  in  it  a  pleasure.  The 
soil  is  fertile  wherever  water  for  irrigation  is  at  hand.  Most  of  the 
plains  are  covered  with  a  very  nutritious  grass,  (grama  grass;)  but 
some  of  them  are  waterless,  dry  deserts,  so  that  artesian  wells  will  have 
to  be  resorted  to  for  a  supply  of  water.  The  mountains  are  covered  with 
pine,  cedar,  oak,  &c.,  and,  together  with  the  flowery  meadows  in  the 
valleys,  present  a  very  pleasing  scenery  to  the  eye. 


CHAPTER  LV. 

THE     MORENO    GOLD     FIELDS. 

The  total  product  of  gold  of  this  Territory  for  the  year  from  July  1, 
1868, to  July  1, 1869,  is,  according  to  the bestinformed  sources,  $500,000, 
coin  value.  There  was  no  silver  produced  during  the  year,  with  the  ex- 
ceptiou  of  the  small  quantity  which  occurred  alloyed  with  gold.  Al- 
though there  are  rich  silver  mines  in  the  Territory,  which  have  been 
worked  by  the  Spaniards  and  Mexicans  during  the  past  centuries,  all  of 
them  lie  idle  at  present,  for  reasons  which  will  be  given  in  another  part 
of  this  report. 

The  increase  over  the  gold  product  of  last  year  is  mainly  due  to  the 
discovery  and  development  of  the  new  mines  on  the  headwaters  of  the 
Cimarron  River,  a  branch  of  the  Canadian,  (not  the  so-called  dry  Cim- 
maron,  which  empties  directly  into  the  Arkansas.)  These  mines  are  sit- 
uate under  36°  30'  latitude  and  105°  longitude  from  Greenwich,  around 
Baldy  Mountain,  a  high  peak  iu  the  Rocky  Mountains,  on  Ute  Creek 
and  Moreno  River,  both  of  which  are  affluents  of  the  Cimarron.  The 
Ute  Creek  mines  lie  about  seventeen  miles  from  the  town  of  Cimarron,, 
(Maxwell's  Ranch;)  Elizabethtown,  the  principal  mining  town  of  Mo- 
reno district,  is  situate  about  twenty  seven  miles  west  of  the  town  of  Cim- 
arron, and  thirty-five  miles  northeast  of  Taos.  According  to  Mr.  M. 
Bloomfield's  measurement,  Baldy  Mountain  is  12,908  feet  high. 
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The  three  principal  raining  districts  organized  in  this  region  are: 

1.  Ute  Creek  district  on  the  east  side ; 

2.  Willow  Creek  district  on  the  south  side ;  and 

3.  Elizabethtown  on  the  west  side  of  Baldy  Mountain. 

UTE   CREEK  DISTRICT. 

The  Aztec  Mine  is  situate  between  Ute  Creek  and  the  Poiiil  Eiver,  in 
a  range  of  silicious  slate,  which  extends  in  an  eastern  direction  from  the 
foot  of  Baldy  Mountain.  It  was  discovered  in  the  spring  of  1868,  by 
three  miners,  Lynch,  Dogherty,  and  Fosley.  These  men,  while  pros- 
pecting at  the  base  of  the  range,  found  some  "  float"  quartz,  rich  in  gold, 
which  they  traced  to  a  "slide"  forming  a  depression  of  the  surface  partly 
tilled  with  decomposed  vein  matter.  This  material  yielded  as  high  as 
two  and  three  dollars  to  the  pan,  (about  twenty  pounds  of  "  dirt"  or  aurif 
erous  gravel.)  On  this  "  slide"  they  worked  for  a  while  and  finally  found 
the  lode  higher  up  and  nearly  on  top  of  the  hill,  at  a  point  w  here  the 
present  main  shaft  is  located.  Two  thousand  feet  east  and  one  thousand 
feet  west  of  this  shaft  are  owned  by  the  company — L.  B.  Maxwell 
owning  seven-twelfths,  J.  Dold  one-sixth.  Colonel  Bergman  one-twelfth, 
Shelby  one-twelfth,  and  Lynch  one-twelfth. 

The  shaft  sunk  on  the  property  is  ten  by  seven  feet  in  the  clear,  and 
100  feet  deep.  It  follows  the  dip  of  the  lode  for  about  90  feet  at  an 
angle  of  75°  northeast.  At  a  depth  of  about  35  feet  two  drifts  have 
been  run  into  the  lode  in  opposite  directions,  one  bearing  north  41° 
west,  the  other  south  36°  east.  The  drift  toward  the  west  is  120  feet,  and 
that  toward  the  east  110  feet  long.  The  dip  of  the  vein  near  the  end 
of  the  latter  drift  is  65°  northeast ;  its  width  in  these  openings  is  vari- 
able from  a  few  inches  to  four  feet.  To  within  90  feet  from  the  surface 
both  strike  and  dip  of  the  lode  are  remarkably  regular,  but  below  that 
depth  the  dip  changes  very  suddenly  froin  75°  to  nearly  horizontal,  and 
the  bearing,  which  in  the  upper  -pavt  of  the  shaft  was  north  56°  west, 
turns  apparently  to  north  71°  west.  It  must  be  remarked,  however, 
that  correct  observations  are  very  difficult  in  a  labyrinth  of  drifts,  the 
planning  and  working  of  which  certainly  surpasses  any  irregularity 
which  the  lode  itself  may  present  to  the  eyes  of  men  not  nsed  to  mining 
on  veins  and  unable  to  explain  to  themselves  such  disturbances,  as  in 
older  mining  countries  are  perfectly  understood. 

In  this  case  a  second  vein,  in  places  very  rich  and  three  and  one-half 
feet  wide,  joins  the  lode.  This  is  the  true  cause  of  the  variation  in  strike 
and  dip  above  spoken  of.  But,  nnder  these  circumstances,  it  may  be 
confidently  expected  that  the  irregularity  appearing  so  great  to  inexpe- 
rienced eyes,  will  be  proved  to  be  of  little  import  by  future  develop- 
ments. Although  the  strike  of  the  lode  may  remain  a  different  one 
from  that  found  above,  the  former  dip  of  the  vein  is  very  likely  to  ap- 
pear again  a  little  lower  down.  Some  more  iron  and  copper  pyrites  will 
undoubtedly  make  their  appearance,  and  lean  streaks  may  occur;  but 
nevertheless,  if  the  lode  is  worked  according  to  a  regular  system,  and 
especially  if  ]iarticular  attention  is  paid  to  the  constant  development  of 
new  ore  bodies  in  such  a  manner  that  suflicient  reserves  are  always  on 
hand  for  a  steady  supply  of  the  mill,  the  vein  will  undoubtedly  deserve 
to  be  called  an  nncommonly  rich  one. 

The  quartz  of  the  Aztec  contains,  like  nearly  all  the  gold  ores  of  that 

region,  a  large  proportion  of  peroxide  of  iron,  which  gives  it  a  brown 

color,  similar  to  that  of  the  Colorado  surface  ores.     This  ingredient  is 

undoubtedly  the  product  of  the  decomposition  of  iron  jjyrites.     Some 

H.  Ex.  Doc.  207 25 
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decomposed  feldspar,  quartz  in  crystals,  and  occasionally  a  little  carbo- 
nate and  sulpliate  of  copper,  are  also  present.  A  seam  of  copper  pyrites 
is  found  in  the  bottom  of  the  shaft.  The  slate,  thin  layers  of  which  oc- 
cur in  the  lode,  is  often  stained  green  by  copper  salts  and  contains  free 
gold.  So  far  all  the  gold  is  found  to  be  perfectly  free  from  any  coating, 
generally  liner  than  common  gunpowder,  and  on  an  average  much  smaller 
in  size  than  that  found  in  the  gulch  claims  below  the  lode.  Wire  gold  is 
met  with  occasionally. 

The  Aztec  mill  is  owned  by  the  same  parties  who  own  the  mine.  It 
is  situate  on  Ute  Creek,  in  a  well- watered  and  heavily-timbered  region, 
and',  according  to  measurements  made  by  Mr.  Bloomfield,  10,790  feet 
above  the  sea.  A  tramway  1,675  feet  long  has  been  constructed  to 
carry  the  ore  from  the  mine  to  the  mill.  The  latter  contains  15 
stamps,  was  built  by  the  Eagle  foundery  at  Chicago,  and  cost,  including 
freight,  $8,000.  The  stamps  weigh  425  pounds  each,  and  drop  at  the 
rate  of  33  times  per  minute.  They  are  propelled  by  a  twelve  horse- 
power stationary  engine.  Nearly  all  the  gold  is  amalgamated  in  the 
battery-box  and  a  verj-  small  proportion  only  is  taken  from  the  amalga- 
mated copper  plates.  A  "  clean-up"  is  generally  made  every  other  day, 
and  the  plates  are  washed  with  a  solution  of  cyanide  of  potassium. 
The  strained  amalgam  yields  by  retorting  about  half  its  weight  in  gold 
of  very  good  quality.  A  lot  of  retorted  gold  from  this  mill,  sent  to  the 
United  States  assay  ofiice  at  New  York,  assayed  .835J  in  gold  and  .159 
in  silver  ;  another  lot  from  the  same  mill,  weighing  206.80  ounces,  as- 
sayed .841  in  gold,  and  .152  in  silver ;  coin  value  $4,613  43  ;  currency 
value  $0,282  i7,  less  $6  38  taxes =$6,275  79  net.  Five  men  are  em- 
ployed in  this  mill,  and  one  of  the  owners  isthe  snperintendent.  Eighteen 
to  twenty  men  are  working  in  the  mine,  and  keep  four  drills  running  in 
the  day-time  and  two  at  night.  Wood  costs  $2  35  per  cord  at  the  mill. 
From  $2  to  $2  50  and  board  is  paid  to  the  men;  board  is  $1  per  day. 
Lumber  delivered  at  the  mill  costs  $30,  and  raining  timbers  $15  per 
thousajid  feet.  Freight  from  Sheridan,  the  terminus  of  the  Kansas 
Pacific  railroad,  to  the  mines  costs  two  and  a  half  cents  per  pound,  and 
from  St.  Louis  five  and  a  half  cents. 

The  mill  commenced  crushing  rock  October  29,  1869.  Colonel  Berg- 
man has  kindly  furnished  me  with  an  account  of  the  work  done;  the 
yield  of  gold  bullion  is  taken  from  the  books  of  the  Aztec  Company  : 

October,  1868,  to  April,  1809. 

Working  days.  No.  tons  cmslied. 

October 3  20 

November 14  140 

December 6  90 

January 16  200 

February 16  200 

March  and  April 16  200 

Total 71  850 

Which  yielded  1,678  oz.  7  (Iwt.  13  grains  of  gold.  This,  sold  at  $22  currency  jier  oz., 
amounted  to  $36,823  50. 

April  12  to  Jxilij  1,  1869. 

Oz.  dwt.  grs. 

April  13,  cleaned  up 58  16    12 

April  14,  cleaned  \\y> 76  17      6 

April  17,  cleaned  up 230  2 

April  21,  cleaned  up 47  1 

May  4,  cleaued  up 27  14    12 

May  4,  cleaned  uj) 248  5     12 
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Oz.  dwt.  gis. 

May  7,  cleaned  up Ill  7 

Moy  8,  cleaued  xip 327  1     12 

May  20,  cleaued  up 681  1 

May  2S,  cleaued  up i 92  15 

June  2,  cleaned  iip 95  5 

Juno  3,  eleaued  up 132  11     12 

June  3,  cleaued  up 132  19     12 

June  3,  cleaued  up 23  19    12 

June  4,  cleaued  up 216  9    12 

June  7,  cleaued  up 45  10     12 

June  10,  cleaued  up 13  10     12 

June  10,  cleaued  up 210  11     12 

June  20,  cleaued  up 151  2    17 

June  23,  cleaned  up 116  17     17 

June  27,  cleaned  up 97  7      7 

3,003  14      6 

Sold  at  $22  currency  per  oz.,  $66,031  67. 

Number  of  working  day^  64 ;  number  of  tons  crushed,  960. 

Average  yield  of  ore,  $63  83  curreacy. 


BecapituJation, 

Quantity 
crushed. 

Yield. 

V.ilue. 

October  29, 1868,  to  April  12,  1869 

April  12,  1869,  to  July  1,  1869      ..       .     

Tons. 
850 
960 

Ozs.   divt.  grs. 
1, 678      7      13 
3,003    14        6 

$36, 923  50 
66,081  67 

Total 

1,810 

4, 682      1      19 

103,  005  17 

Average  yield  per  ton  of  ore,  $56  90  currency. 

During  the  month  of  May,  1869,  the  mill  was  run  for  one  week  on  very  rich  ore, 
which  yielded  at  the  rate  of  $3,000  per  day. 

Yield  of  Aztec  mill  from  Juhj  1  io  Auguat  4,  1869. 

Oz.  dwt.  grs. 

July4 157  8  0 

Julv  10 18  7  0 

July  10 53  4  0 

July  12 103  11  12 

July  19 88  12  12 

July26 140  IG  19 

Augnstl 103  8  12 

August  4 86  16  18 

The  above  statistics  speak  exceedingly  well  for  the  richness  of  the 
mine. 

The  Big  Jaclco  or  Montezuma  lode  was  discovered  lately  bj'  a  miner 
called  Big  Jack,  between  Ute  Creek  and  Black  Horse  gulch,  within  half 
a  mile  of  the  Aztec  mill.  It  is  reporteu  to  be  even  richer  than  the 
Aztec.  L.  B.  Maxwell,  the  owner  of  the  grant,  is  the  principal  share- 
holder in  this  claim,  which  is  3,000  feet  long.  He  is  putting  up  a  30- 
stamp  mill,  15  of  which  will  be  in  operation  by  the  end  of  October, 
1860.  The  lode  has  been  traced  for  about  one  mile.  The  discovery 
shaft  is  50  and  another  shaft  40  feet  deep.  A  tunnel,  running  on  the 
lode,  has  been  commenced,  which  is  intended  to  strike  the  discovery 
shaft  at  a  depth  of  300  feet.  About  GOO  tons  of  ore  have  been  extracted. 
Two  test-runs  at  the  Aztec  mill  have  given  a  result  of  $75  per  ton,  and 
the  balance  of  the  ore  is  expected  to  yield  fully  as  high. 

Considerable  excitement  prevails  on  account  of  this  new  discovery, 
and  Colonel  Watts,  who  has  seen  it,  calls  it  the  best  lode  in  America. 
And  indeed,  if  it  does  all  it  is  expected  to  do,  viz.,  if  it  is  able  to 
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supply  regularly  a  30  stamp  mill  witli  ore  coutaining  $75  gold  per 
ton,  it  may  well  be  called  not  alone  the  best  lode  in  America,  but  in  the 
world ;  especially  if  we  consider  that  the  cost  of  working  the  mine  should 
be  comparatively  low,  while  the  gold  occurs  in  a  free  state,  so  that 
the  cheapest  of  all  processes,  the  common  stamp  mill  process,  can  be 
profitably  employed. 

The  cost  of  extracting  and  milling  one  ton  in  Ute  district  is  estimated 
at  $10  to  $20,  according  to  the  size  of  ore  bodies  met  with,  and  to  more 
or  less  skill  and  economy  in  the  management.  This  is  higher  than  it 
should  be. 

Considerable  prospecting  has  been  done  during  this  year  on  the  ridges 
near  the  Poiiil  River,  north  of  Ute  Creek,  and  many  leads  were  discov- 
ered. The  following  are  a  few  of  them  :  The  Swansea  lead,  shaft  20  feet 
deep;  the  Gates  lead,  shaft  sunk  13  feet.  The  ore  of  both  is  said  to 
yield  a  fair  prospect  in  the  pan.  The  Frenchman's  lead  is  situate  be- 
tween the  Swansea  and  Gates.  The  iStoneivall  lead  is  reported  to  be 
encased  by  a  hanging  wall  of  granite  and  a  foot- wall  of  slate.  A  shaft 
28  feet  deep  is  sunk  high  np  on  the  hill ;  one  10  feet  deep  lower  down 
on  the  slope.  The  Chico  lead  is  a  two-inch  crevice,  which  is  said  to 
prospect  well.     A  shaft  has  been  sunk  on  it  to  a  depth  of  25  feet. 

The  gulches  on  the  east  side  of  Baldy  Mountain,  though  prospected 
very  little  so  far,  are  all  said  to  contain  gold.  On  the  Poiiil,  piles  of 
stones  are  found,  said  to  be  the  remains  of  ancient  washings  by  the 
Spaniards  and  Mexicans.  The  part  of  Ute  Creek  between  the  Aztec 
mill  and  Mr.  Maxwell's  house  has  been  most  thoroughly  explored.  Im- 
mediately below  the  Aztec  mill  some  very  coarse  gold  has  been  found. 
A  specimen  now  in  Mr.  Brueckners  collection  contains  so  mnch  wire- 
gold  in  a  brown  ferruginous  mass,  that  of  the  whole  weight  of  one  ounce 
four-fifths  are  gold.  It  has  undoubtedly  been  washed  down  with  the 
detritus  from  the  Aztec  lode.  A  S-IO  nugget  was  taken  out  on  July  30, 
1869.  Most  of  the  metal  taken  up  on  Uta  Creek  so  far  is  leaf-gold,  all 
of  which  is  very  coarse.  The  finer  kind,  of  which  the  ore  of  the  Aztec 
contains  a  great  deal,  has  probably  been  deposited  further  down  the 
gulch,  where  the  grade  is  less  steep.  The  gold  washed  out  now  is  so 
coarse  that  the  use  of  quicksilver  in  the  ilumes  could  be  entirely  dis- 
pensed with.  Machinery  for  hydraulic  washings  has  been  put  uyt  in  two 
localities — near  the  Aztec  mill  and  near  Mr.  Maxwell's  house,  several 
miles  below  the  mill.  Out  of  one  of  these  claims  $1,700  were  taken  in 
six  weeks.  The  highest  yield  taken  out  of  any  gulch  claim  on  Ute  Creek 
in  one  week  was  $700.  The  gold  does  not  occur  ever3"where  in  the 
gulch,  but  is  rather  "  spotted."  Thirty-five  men  in  all  are  working  in 
these  claims.  At  the  hydraulic  works  near  Maxwell's  house  the  bed- 
rock, which  consists  of  siliceous  slate,  lies  from  10  to  30  feet  deep.  L. 
B.  Maxwell,  who  owns  the  claim,  employs  six  men  at  a  time,  and  two 
hose  supplied  with  about  150  inches  of  water,  miner's  measurement. 
The  sluices  Jire  provided  with  log  riffles.  One  foot  of  cement  immedi- 
ately on  the  bed-rock  is  exceedingly  rich  in  gold. 

It  appears  to  be  the  opinion  of  the  miners  generally  that  the  gulches 
(m  the  east  side  of  Baldy  Mountain  (Ute  district)  are  not  as  rich  as 
those  on  the  west  side,  (Moreno  district,)  but  that  the  lodes  in  the 
former  are  better  on  account  of  the  greater  regularity  of  the  country 
rock. 

WILLOW   CREEK  DISTRICT. 

A  man  by  the  name  of  Kelley  discovered  gold  in  Willow  Gulch  in 
October,  1866.    The  secret  was  kept  pretty  well  during  the  winter,  but 
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euough  leaked  out  to  cause  some  excitemeut ;  and  when  Arthur  and 
Bronson  came  out  in  May,  1867,  to  follow  up  Kelley's  discovery,  they 
found  a  i)arty  of  miners  already  at  work  in  Michigan  Gulch,  where  they 
had  discovered  gold  near  the  present  site  of  Elizabeth  town.  Arthur  &  Co. 
prospected  dm-ing-  that  season  in  Willow  Gulch,  took  out  14  ounces  of 
gold,  and  concluded  to  work  on  a  larger  scale.  For  that  purpose  they 
secured  for  themselves  the  water  of  Bear  and  Willow  Gulches.  Their 
mining  i)roperty  consists  of  one  hill  claim  of  1,000  feet,  GOO  of  which 
they  bought  of  L.  B.  Maxwell  for  $1,500,  and  1,G00  feet  of  ground  on 
Willow  Creek.  The  claims  were  opened,  ditches  and  a  reservoir  dug, 
and  houses  built  at  an  expense  of  about  $14,000.  Operations  were  com- 
menced in  April,  1868,  and  by  November  20  of  the  same  year  the  com- 
pany had  taken  out  about  400  ounces  of  gold,  worth  $8,000  currency, 
when  the  inclemency  of  the  weather  stopped  their  operations.  They 
commenced  work  again  April  3,  1869,  and  by  July  1  of  the  same  year 
they  had  taken  out  327  ounces,  10  pennyweights,  22  grains.  The  gold 
was  very  fine,  as  will  be  seen  by  the  following  two  memoranda  of  bul- 
lion shipped  by  Arthur  &  Co.  to  the  United  States  branch  mint  at  Den- 
ver for  assay. 

It  should  be  remarked  here  that  bullion  shipped  from  IsTew  Mexico 
and  Wyoming  to  Denver  banking-houses  for  assay  at  the  mint  is  gen- 
erally credited  to  Colorado  Territory. 


Memorandum  of  gold  bullion  deposited  at  the  brancli  mint  of  the  United  States  at  Denver, 
Colorado,  the  9th  day  of  July,  1869,  by  First  National  Bank,  Denver. 
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Ch.'mgc 
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72.  01 
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1,  322  79 

3  31 

1,319  48 

253  41 

No.  623 

1,  319  30 

18 

Bar  ret'Urned ;  No. 

1,  319  30 

18 
1,  319  48 

636 ;  ounces  71. 85. 
Change 

JACOB  P.  S.  SHIUMEE, 

Assayer  of  Brcnch  Mint. 
By  AMOS  LAUZ. 

During  the  month  of  July,  1869,  136  ounces,  16  i)ennyweights,  11 
grains  were  taken  out  by  the  same  company.  Their  total  product  since 
April  3d  of  the  same  year  was,  therefore,  464  ounces,  worth  $10,347  20 
currency.  This  amount  was  taken  out  by  886  shifts  of  one  man,  cor- 
responding to  $11  67  per  hand. 

Work  on  the  hill  claim  by  hydraulics  was  commenced  on  the  4th  May, 
1869.    The  company  have  54  feet  pressure  and  use  a  6-inch  hose  with 
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a  1-^  inch  nozzle  and  40  inclies  of  water,  miner's  measurement.  Foui 
men  took  out  33  ounces  of  gold  in  five  weeks.  The  gold  was  entirely 
different  from  that  taken  from  the  gulch  claim  immediately  adjoining. 
It  was  much  coarser,  much  finer  in  quality,  and  very  rusty,  so  that 
quicksilver  would  not  take  hold  of  it.  Mr.  Briickner  has  inspected 
some  of  the  dust,  and  as  he  found  it  very  rough,  he  came  to  the  conclu- 
sion that  it  could  not  have  traveled  very  far  from  the  original  deposit. 
Some  large  pieces  of  float  quartz  and  indications  of  a  lode  near  the  reser- 
voir, at  the  intersection  of  the  slate  and  granite,  were  fonnd  by  him. 
The  sluice  boxes  on  this  claim  are  200  feet  long  and  have  10  inches  fall 
per  box  of  12  feet  in  length.  At  the  creek  claim  the  same  party  had  a 
tail-sluice  of  1,200  feet  in  length  with  575  feet  of  wing  sluices.  At 
present  they  have  a  force  of  eleven  men  at  work,  bnt  in  May  and  June, 
when  water  is  more  plentiful,  seventeen  men  are  employed.  In  the 
month  of  August,  during  Mr.  Briickuer's  visit,  the  amount  of  water 
furnished  by  the  creek  was  100  inches,  and  by  the  reservoir,  which  was 
allowed  to  fill  at  night  for  use  in  the  day  time,  70  inches,  while  in  May 
and  June  a  full  supply  of  250  inches  can  be  had.  The  amount  of 
ground  worked  out  in  the  creek  claim  was  175  feet  in  length.  The  full 
length  of  each  claim  on  Willow  Creek  is  200  feet,  and  its  width  is  deter- 
mined by  the  width  of  the  gulch.  Hill  claims  are  300  feet  square.  In 
that  portion  of  Willow  Gulch  where  Arthur  &  Company  are  at  work, 
the  surface  of  the  ground  falls  11  inches  to  every  12  feet,  which  is  the 
lengtlf  of  a  sluice-box.  As  only  7  inches  of  fall  are  required  per  box, 
1  inches  are  left  for  dumi)ing;  this  circumstance  facilitates  oj)eratious 
considerably,  as  no  extra  hands  are  required  to  shovel  off  the  tailings 
from  the  end.  of  the  boxes.  The  drift  and  gravel  are  13  feet  deep  from 
the  surface  to  the  bed  rock ;  some  of  the  boulders  are  very  large,  but 
as  much  as  a  15-pound  stone  is  carried  through  the  sluices  by  a  current 
of  170  inches.  It  is  estimated  that  an  area  of  ground  10  feet  long,  16 
feet  wide,  and  13  feet  deep,  is  worked  out  every  day.  Log  riffles  about 
G  inches  high  are  used  in  preference  to  common  sawed  riffles.  The  cost 
of  both  is  about  the  same,  but  the  former  last  three  times  as  long  as  the 
latter,  for  the  reason  that  the  grain  of  the  wood  resists  the  friction  of 
the  gravel  much  better  than  the  fiber.  In  the  first  two  boxes  next  to 
the  sluice-head,  slot  riffles  are  used.  xVbout  six  pounds  of  quicksilver 
per  day  are  distributed  in  all  but  the  two  last  sluices  at  different  times; 
the  two  last  serve  meiely  to  catch  any  quicksilver  which  may  ha\e  been 
washed  that  far  by  the  force  of  the  stream.  On  cleaning  up,  about  75 
per  cent,  of  the  quicksilver  is  found  in  the  first  box,  the  balance  is 
deposited  in  the  following  boxes  in  quantities  proportional  to  their  dis- 
tances from  the  sluice-head.  The  cost  of  a  sluice-box,  including  five 
log  riffles  and  two  cleats,  is  65. 

I  have  given  such  a  detailed  description  of  the  claims  of  Arthur  & 
Company  because  they  are  considered,  and  really  are,  models  of  well- 
conducted,  economical,  and  business-like  sluicing  and  gulch  mining. 

Willow  Gulch  is  about  four  and  a  half  miles  long  from  its  commence- 
ment at  the  western  slope  of  Baldy  IVIountain  to  its  junction  with  the 
Moreno  Eiver;  it  follovrs  a  general  north  and  south  course.  Above 
Arthur's  claim,  which  is  situate  about  three-quarters  of  a  mile  above 
the  mouth  of  the  gulch,  the  valley  becomes  steeper  and  narrower, 
especially  in  the  neighborhood  of  Mountain  City,  a  town  at  the  junction 
of  New  Orleans  Flat  and'  Last  Chance  Gulch.  Below  Arthur's,  it: 
widens  out  gradually  dowir  to  the  Moreno  Valley,  where  Virginia  City 
is  situate.  ' 
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A  great  many  claims  have  been  located  both  above  and  below 
Arthur's.    Above,  are  the  following : 

Middleton  &  Company\s,  rich  in  gold ;  water  very  scarce  at  present. 

The  Union  Company^s,  a  claim  1,GOO  feet  long;  ground  10  to  20  feet 
thick  has  to  be  removed  before  the  pay-gravel,  U-  leet  thick,  is  reached. 
The  richest  part  of  the  latter  is  immediately  on  the  bed-rock,  like  in 
most  of  the  Moreno  gulches.  This  company  uses  14inch  sluices  and 
has  about  75  inches  of  water  at  its  disposal.  The  gulch  is  uarrow  and 
contains  large  stones.     The  fall  of  the  surface  is  15  inches  in  12  feet. 

The  Idaho  Compamjs.  The  claim  is  1,000  feet  long  and  110  feet  wide, 
and  falls  13  inches  to  every  12  feet.     The  supply  of  water  is  80  inches. 

Dutch  John'' s.  Location  800  feet  long  and  200  feet  wide.  Amount  of 
water,  85  inches. 

Below  Arthur  &  Company's,  the  following  claims  are  located: 

The  Eureka  Company'' s.  SVork  was  commenced  in  May,  1868.  The 
bed-rock  is  14  feet  below  the  surface.  Although  the  claim  is  considered 
rich,  very  little  work  has  been  done. 

Harrison  &  Company^s. 

Pope  &  Company''s.  Bed-rock  15  feet  deep. 

0.  K.  Company''s.  Bed-rock  20  feet  deep. 

The  three  last  companies,  though  they  have  sunk  prospecting  shafts, 
have  not  opened  their  claims.  Below  them,  down  to  the  junction  of  the 
gulch  with  Moreno  Eiver,  no  prospecting  shafts  have  been  sunk  yet. 

In  all  the  claims  on  Willow  Creek  sixty-three  men  were  at  work  in 
August,  1869. 

The  next  gulch  west  of  Willovr  Creek,  and  nearly  parallel  to  it,  is 
Mexican  Gidch.  It  has  been  prosx)ected  and  found  to  be  rich  in  gold, 
but  no  ditch  having  been  brought  to  the  locality  as  yet,  no  actual  min- 
ing has  been  done. 

Baltimore  Flat,  south  of  Last  Chance,  empties  into  Mexican  Gulch. 

Further  west,  near  Elizabethtown,  some  of  the  richest  and  most 
promising  gulches  in  the  Moreno  gold  fields  are  found.  Grouse  Gulch, 
Humbug  Gulch,  Last  Chance  Gulch,  and  New  Orleans  Flat  are  the 
most  important  ones,  as  far  as  prospecting  and  actual  work  done  up  to 
the  present  time  indicate.  Most  of  the  richest  claims,  however,  have 
only  been  worked  during  a  few  months  when  the  supply  of  water  was 
tolerably  sufficient;  now  nearly  all  of  them  lie  idle  for  want  of  water. 
It  is  to  be  regretted  that  the  ditch  carrying  water  from  the  Eed  Eiver, 
an  affluent  of  the  Eio  Grande,  was  not  sufficiently  perfected  during  last 
year  to  furnish  the  much  ho])ed  for  supi)ly.  Of  the  GOO  or  700  inches 
which  were  turned  into  the  ditch  at  its  head  from  one  of  the  branches 
of  the  Eed  Eiver,  only  100  arrived  at  Humbug  Gulch,  and  even  this 
amount  was  diminishing  daily  on  account  of  the  enormous  leakage  along 
the  way.  Much  disappointment  was  therefore  experienced  by  the 
miners,  many  of  whom  had  opened  their  claims  and  were  ready  for 
gulchiug. 

There  are  only  two  ways  for  abating  this  evil ;  the  whole  extent  of  the 
ditch  must  either  be  puddled  thoroughly  with  clay,  of  which  there  is  a 
great  quantity  near  the  head  of  the  ditch,  or  the  amount  of  water  nuist 
be  increased  at  the  head  by  carrying  another  branch  of  Eed  Eiver  to  it. 
The  latter  proposition  would  necessitate  the  construction  of  an  addi- 
tional ditch  of  several  miles  in  length. 

The  prosperity  of  the  Moreno  gulch  mines,  depending  largely  on  the 
speedy  completion  and  perfection  of  this  ditch,  it  may  not  he  inappro- 
priate to  give  here  a  more  detailed  description  of  it. 

The  length  of  the  ditch  I'rom  the  Eed  Eiver  to  Grouse  Gulch  is  41 
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miles  10  chains.  Along  this  distance  3  miles  and  29  chains  of  aqueducts 
and  side  hill  flumes  were  necessary.  The  greatest  distance  spanned  by 
one  aqueduct  is  144  rods,  over  a  valley  70  feet  deep  under  the  center ;  it 
is  situate  at  the  divide  of  lied  and  Moreno  Rivers,  one  of  which  flows 
into  the  Eio  Grande,  the  other  into  the  Canadian  and  Mississippi.  At 
Mill's  Gulch  the  ditch  is  carried  along  the  top  of  the  ridge.  For  the 
first  12A-  miles  its  fall  is  13  feet,  the  width  at  the  bottom  2^,  and  at  the 
top  5^  feet  by  2  feet  in  depth,  and  a  slope  of  the  back  bank  of  one  foot 
in  12  inches ;  for  the  remainder  of  the  way  the  fall  is  4  feet  per  mile,  the 
width  4  feet  in  the  bottom,  and  7  feet  at  the  top  by  two  feet  in  depth. 
For  5  miles  the  ditch  had  to  be  blasted  through  bed  lock ;  no  tunnel 
was  required,  but  several  cats  10  feet  deep  had  to  be  made.  The  flumes 
on  the  12  feet  grade  are  4|  feet  wide  and  30  inches  deep,  on  the  4  feet 
grade  3  feet  wide  by  the  same  depth  as  the  first  mentioned.  The  dis- 
tance between  the  head  of  the  ditch  and  Grouse  Gulch  is  only  11  miles. 

The  distance  from  the  east  to  the  west  branch  of  Eed  River  is  Si- 
miles. The  two  combined  are  expected  to  give  a  supply  of  GOO  inches 
measured  under  a  pressure  of  five  inches.  Work  was  commenced  on 
May  12,  1868  and  carried  on  until  November  13,  of  the  same  year.  A 
portion  of  the  ditch  was  made  by  contract.  Four  hundred  and  twenty 
men  were  the  highest  number  employed  at  one  time.  The  first  water 
was  delivered  to  Martin  &  Scott's  claim  in  Humbug  Gulch  on  July  9, 1869. 

According  to  Captain  Davis,  there  was  not  one  mile  of  ground  along 
the  whole  length  of  the  ditch  which  would  not  show  the  color  of  gold 
in  prospecting. 

The  gold  diggings  on  Red  River  have,  however,  not  been  opened  yet; 
the  depth  of  the  bed  rock  has  only  been  ascertained  to  be  very  consid- 
erable. The  valley  is  one  of  the  most  beautiful  in  New  Mexico.  Mead- 
ows covered  with  flowers  of  all  colors,  a  clear  cold  stream  of  water  full 
of  trout,  and  sombre  mountain  sides  covered  with  a  thick  growth  of 
pine,  remind  the  visitor  forcibly  of  the  mountain  scenery  of  the  Thurin- 
gian  Forest. 


Water  rates 

of  the  Moreno  Water  aiid  Mining  Company 

Moreno  mines.     Cost  of  ditch  $2'. 

0,000 

I-IltST  WATEK. 

.SECOND  WATEU. 

a 

Eemarks. 

c 

Day. 

Niglit. 

24  hours. 

Day. 

NigM. 

24  hours. 

30 

$15  00 

110  00 

$25  00 

$7  50 

$5  00 

f  12  50 

Third  water  according  to  contract. 

40 

20  00 

13  33 

33  33 

10  00 

6  67 

10  67 

50 

20  00 

13  33 

33  33 

10  00 

6  67 

16  67 

Water  delivered  under  a  pressure 

of  five 

60 

24  00 

16  00 

40  00 

12  00 

8  00 

20  00 

inches. 

70 

28  00 

18  C7 

46  07 

14  00 

9  33 

23  33 

80 

32  00 

21  33 

53  33 

16  00 

10  67 

26  07 

100 

33  33 

22  22 

55  55 

16  67 

11  11 

27  78 

150 

50  GO 

33  33 

83  33 

25  00 

16  67 

41  67 
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Report  of  water  sold   by  Moreno  Water   and   Minin(j  Comjianij,  during   the   week  ending 

August  7,  1869. 


Name  of  claim. 

Location. 

First  water. 
Second  water. 

H 

p 

-2 

'"A 

IJates. 

Amount. 

Humbuaf  Giilcli 

McXnltv  Gulch 

McXultv  (iulch 

Little  X'ci;ri)  Gulch 

Missouri  Gulch 

Missouri  (rulch 

Littli'..Nc>i;r(j  Gulch 

100 
CO 
CO 
50 

100 

G 
4 

C 

"i" 

"2"' 

3 

"3" 

3 

$55  55 
24  00 
16  00 
20  00 
22  22 
18  07 
13  33 
10  00 
10  00 

Contract. 

Contract. 

Contract. 

Contract. 

0333  30 

96  00 

16  00 

120  00 

44  44 
37  34 
40  00 
40  00 

45  00 
00  30 
40  00 
2S  00 
28  00 
20  00 

Bugbeo  &  Company: 

6 

70 
50 

.. 

Lespeiance  Company 

Llovd  &  Clifforil    

50 
50 

"'eo' 

100 
GO 
CO 
60 

4 

4-t 

5i- 

4 

3i 

Big-  Ni-j,To  (iulch 

California  Company 

Huiuluii;  Gulch 

Strader  .fc  Company 

MitcheS  &  Company 

Micliigan  Company 

i 

Michii;:ui  ( Julch 

[ 

3 

Total 

948  38 

1 

The  level  of  Moreno  ditch  at  Negro  Gulch  is  10,570  feet  above  tide- 
water; the  elevation  of  Elizabethtown  being  9,497  feet,  the  ditch  at 
Negro  Gulch  lies  1,073  feet  above  Elizabethtown.  Within  this  difference 
of  altitude  a  great  deal  of  very  rich  ground  is  located,  but  some  of  the 
richest  lying  higher  up  on  Baldy  Mountain  cannot  be  supi)lied  with 
water  from  this  ditch.  For  this  reason  a  ditch  from  the  Ponil  Eiver  was 
brought  around  the  mountain  by  Mr.  Maxwell  at  an  elevation  of  10,904 
feet  and  thence  to  a  point  on  New  Orleans  Flat,  where  he  commenced  a 
reservoir.  He  is  said  to  have  already  taken  a  large  amount  of  gold  from 
his  claims  on  Last  Chance  Gulch,  to  which  the  water  was  brought  hitherto 
fii-om  Willow  Creek. 

Besides  the  above  two,  several  other  ditches  have  been  constructed  to 
furnish  water  to  the  claims  situate  lower  down  near  Elizabethtown  and 
Spanish  Bar;  as,  for  instance,  the  Micliigan  ditch,  carrying  water  from 
Mill's  Gulch  to  Michigan  Gulch  ;  Bergmami's  Moreno  ditch,  which  brings 
the  water  of  Moreno  River,  and  Comanche  ditch,  which  brings  it  from 
Comanche  Creek  to  Spanish  Bar ;  Carpenter'' s  ditch,  bringing  water  to  the 
reservoir  iu  the  lower  part,  and  Pollocli's  ditch,  carrying  water  to  the  dig- 
gings at  the  mouth  of  Grouse  Gulch. 

Claims  in  Grouse  Gulch. — Carpcnter-s  property  consmtfi  of  eight  claims 
of  300  feet  square  each,  of  Avhich  Tom  Lothian  owns  live,  George  M. 
Carpenter  one  and  a  half,  John  G.  Schuhurann  one,  and  Joe  Bryant 
one-half.  The  tract  is  situated  at  a  point  of  the  gulch,  where  it  forms  a 
hollow,  covered  with  meadows,  between  gradually  sloping  hills  studded 
with  pine  trees.  In  the  open  cut,  in  which  sluice-boxes  are  arranged, 
appears  nearest  to  the  surface  a  layer  of  earth,  six  feet  thick  ;  next  to  it 
are  ten  feet  of  yellow  gravel  with  boulders  of  slate,  granite  and  quartz, 
of  an  average  size  of  about  six  inches  iu  diameter.  These  boulders  are 
very  little  rounded.  The  layers  slope  with  the  surface  of  the  hill  from 
east-southeast  to  west-northwest,  and  also  from  east  to  west.  The  bed 
rock  dips  toward  the  south,  and  is  a  soft,  decomposed  red  shite.  Im- 
mediately on  it  lie  about  eight  feet  of  pay  gravel.  A  rich  j)rospect  of 
middling  coarse,  rough  gold  was  obtained  from  five  pounds  of  "  dirt" 
taken  from  the  middle  of  the  pay  streak ;  the  bottom  slioweu  less  gold. 
This  company  have  500  feet  of  hose  on  hand,  and  intend  to  commence 
hydraulic  operations  as  soon  as  they  can  get  a  sufficient  su]  p^y  of  water 
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from  the  ditch  company.  Their  present  supply  from  their  own  ditch  is 
too  sma'^.  to  carry  on  such  works  without  much  interruption.  Their 
sluice-bo.ccs  have  seven  inches  fall  to  every  12  feet,  and  are  12  inches 
wide.  Slot  riffles  are  used  in  the  upper  and  block  riffles  in  the  lower 
boxes.  One  thousand  feet  of  flume  are  on  hand.  In  their  open  cut, 
which  is  eighty  feet  wide,  they  find  the  gold  very  evenly  distributed, 
and  as  it  is  very  rough,  they  are  con  fulent  that  the  id  other  lodes  are 
near  by  in  the  foot-hills.  Work  on  the  chiim  was  commenced  Novem- 
ber 1,  1807.  The  cost  of  opening  it  was  $8,000.  Fifteen  hundred  feet 
of  lumber,  worth  $75,  and  75  pounds  of  nails,  worth  $15,  were  used  on 
the  claim.  Since  May  10,  1860,  the  company  have  washed  1,700  cubic 
yards  of  pay  gravel,  and  have  produced  therefrom  142  ounces  14  penny- 
weights 19  grains  of  gold,  which  sold  at  $22  20  per  ounce.  The  total 
number  of  working  days  was  102;  sluicing  27  days.  Cost  of  a  day's 
work,  $2  75 ;  board,  $1  25 ;  daily  supply  of  water,  (70  inches,)  $6. 
Twenty-five  pounds  of  quicksilver,  worth  $37  50,  were  used. 

Galhomi's  claim,  owned  by  Calhoun,  Deacon  and  Sullivan,  is  1,250 
feet  long,  and  is  of  a  similar  character  to  Carpenter's,  which  joins  it  be- 
low. Their  pay  streak,  lying  on  a  blue  cement-like  slate,  is  eight  feet 
thick,  and  contains  magnetic  iron  sand,  the  "  marmaje"  of  the  Mexicans, 
and  small  lumps  of  magnetic  iron,  (called  "  tepustete"  or  "la  guia  del  oro,") 
like  all  the  Moreno  diggings,  and  in  fact  most  of  the  best  placers  in  the 
world. 

The  gold  is  coarser  than  at  Carpenter's,  and  sometimes  has  osmi- 
ridium  adhering  to  it.  This  company  is  said  to  have  taken  out  $0,200 
worth  of  gold  during  last  year,  and  $2,000  worth  this  spring,  during 
only  five  or  six  weeks  of  actual  work.  The  gulch  is  80  feet  wide  at  this 
claim,  and  the  ground  has  a  fall  of  18  inches  in  every  12  feet.  The 
company  is  prepared  to  work  by  hydraulics,  and  has  on  hand  250  feet 
of  seamless  hemp  hose,  costing  $1  90  per  foot.  They  will  work  under  a 
pressure  of  125  feet.  Judging  from  their  present  prospects,  they  expect 
to  be  able  to  take  out  $200  worth  of  gold  per  day,  as  soon  as  they  can 
get  enough  water  from  the  ditch. 

Above  Calhoun's  claim  Grouse  Gulch  gets  narrower  and  steeper. 
Along  its  whole  length  of  two  and  one-half  miles  claims  have  been 
located.  The  following  are  some  of  them  :  Mallory  &  Co.,  1,200  feet; 
Riley  &  Co.,  000  feet;  Bergmann,  000  feet;  Ned.  Pointer,  000  feet. 
All  of  them  are  waiting  for  water  from  the  Moreno  ditch.  Below  Car- 
penter's the  Michigan  Company,  Pollock,  and  others,  have  claims. 
The  hitter  is  taking  out  a  comparatively  large  amount  of  gold  every 
week.  Below  his  claim  the  ground  has  not  fall  enough  to  permit  suc- 
cessful sluicing;  several  men  working  with  a  "long  tom,"  however, 
made  good  wages. 

Humhmi  Gtilcfi,  situate  next  to  Grouse  Gulch,  toward  the  north,  runs 
parallel  with  it,  and  is  much  longer. 

Among  the  more  prominent  claims  in  this  gulch  is  Martin  &  ScoWs 
hydraulic  claim,  1,500  feet  long.  The  company  have  made  a  small, 
open  cut,  of  22  feet  in  de]:)th,  in  which  they  found  0  feet  of  pay-gravel 
without  having  reached  the  bed-rock.  As  the  ground  rises  they  will 
probably  find  it  soon.  They  work  day  and  night,  with  a  force  of  20 
men,  and  50  inches  first  and  the  same  amount  of  second  water,  under  a 
head  of  75  feet,  using  a  0-inch  hose  with  a  l:|-inch  nozzle.  Eighteen 
sluice-boxes,  with  a  tall  of  7  inches  per  box,  have  been  put  down. 

Faulkner  d;  CoJcmaii's  claim.  The  ground  prospects  well  5  feet  below 
the  grass  root,  but  the  amount  of  water  at  their  disposal,  50  inches,  is 
insufiticicnt  for  successful  working. 
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Tlie  California  Company''s  claim,  2,700  feet  long,  contains  a  layer  of 
l)a.y-gravel  10  feet  thick.  The  absence  of  large  boulders  facilitates 
operations  greatly.  The  company  work  on  a  bottom  of  clay,  large 
lumps  and  layers  of  ■'vhich  occur  also  in  the  pay-streak.  They  took 
out  $452  with' eight  men  in  six  days, 

Bergmanii's  claim,  near  the  junction  of  Humbug  Gulch  and  Moreno 
Kiver. 

All  of  these  claims  are  depending  on  the  perfection  of  the  Moreno 
ditch  for  successful  working. 

The  diggings  oi  tipanish  Bar,  one-half  mile  below  Elizabethtown,  near 
the  Moreno  Kiver,  present  some  remarkable  features.  Gold  is  here 
found  at  an  elevation  of  from  20  to  30  feet  above  the  present  river  bed, 
on  the  banks,  and  the  bar  diggings  have  been  much  richer  than  the 
river  diggings  below.  Colonel  Bergmann,  for  instance,  has  taken  from 
his  Spanish  Bar  claim  about  15  ounces  of  gold  per  week,  working  in 
day-time  only,  and  with  less  labor  than  in  his  river  diggings,  where  not 
more  than  about  seven  ounces  per  week  were  taken  out  by  working  day 
and  night  with  a  greater  number  of  men.  Many  theories  have  been  ad- 
vanced to  explain  this  strange  freak  in  Nature's  dressing  process.  Ao 
cording  to  one,  the  gold  has  come  from  lodes  on  the  hill,  above  the 
claim ;  another  sets  forth  that  the  gold  was  deposited  here  at  a  time 
when  the  riverbed  was  at  a  level  with  the  bar,  and  that  afterward  the 
river  bed  was  washed  deeper,  while  the  former  ijlentiful  supply  of  gold 
diminished  ;  still  another  assumes,  that  the  bank  hris  been  raised  by  vol- 
canic action  subsecpient  to  the  deposition  of  the  gold.  The  following  ex- 
l)lanation,  however,  deduced  from  the  observation  of  the  character  of  the 
gold  and  the  appearance  of  the  bed-rock,  is  probably  the  right  one :  The 
country  rock  consists  of  a  stratified  porphyry-like  conglomerate  of  quartz, 
feldspar,  hornblende,  and  mica,  including  irregular  grains  of  quartz  and 
calcite,  larger  than  the  other  component  ingredients ;  it  strikes  north- 
west and  southeast,  and  dips  75°  southwest,  into  the  hill.  Interstratified 
seams  of  decomposed  iron-stained  quartz  and  feldspar,  full  of  little  crev- 
ices, occur  frequently,  and  in  j)laces  they  form  a  regular  network.  The 
small  crevices  are  filled  with  auriferous  sand,  containing  rough  laminar 
gold,  with  sharp  points  and  angles.  It  has  paid  in  places  to  work  out 
and  sluice  the  bed-rock  to  a  depth  of  over  five  feet,  and  it  is,  therefore, 
likely  that  the  gold  originated  where  it  is  found.  In  the  richest  spots 
the  ground  is  stained  red  and  yellow,  and  in  these  places  the  most 
crevices  are  alwaj's  found. 

In  many  of  the  other  gulches  good  prospects  of  gold  have  been  found. 
I  will  only  name  here  the  following :  Spruce,  Pine,  tipring,  Mills,  Nacita 
or  Rocky  Foint,  and  Missouri  Gulch,  Grupp,  Eagle,  and  Only  Chance  Flat, 
Measure  Hill,  Six  Mile,  and  Cienegilla  Creek. 

I  cannot  conclude  this  description  of  the  Moreno  gold  fields  without 
calling  attention  to  Moreno  Valley,  between  Spanish  Bar  and  the  junc- 
tion of  the  river  with  the  Cienega  and  the  Cimarron  Eiver.  Here  the 
valley  forms  a  deep  and  wide  basin,  between  high  hills,  and  has  evi- 
dently been  the  bottom  of  a  lake  before  the  water  forced  an  outlet  to 
the  steep  canon  of  the  Cimarron.  All  the  main  gulches  of  Moreno,  like 
Willow  Creek,  Mexican  Gulch,  Eocky  Point  Gulch,  &c.,  empty  into  this 
basin,  and  it  is  therefore  very  probable  that  a  large  amount  of  fine  gold 
has  been  washed  into  it.  Thorough  prospecting  by  shafts  and  Avells 
would  soon  test  this  question,  and  if  prospects  should  warrant  the  out- 
lay, a  tunnel  should  be  driven  from  Cimarron  CaQon  to  the  deepest  point 
of  the  bed-rock  in  this  basin.    Through  the  tunnel  the  whole  of  the  allu- 
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vium  could  be  sluiced.  At  least  1,000  incbcs  of  water,  from  all  sources, 
would  be  at  tbe  disposal  of  the  undertakers  at  all  times. 

All  the  miiiiug  lands  of  Moreno  are  claimed  to  be  on  Mr.  Maxwell's 
grant.  For  a  consideration  of  $1  per  month  he  allows  ininers  to  work 
a  gulch  claim.  Of  every  lode  discovered  on  his  property  he  claims  one- 
half  (1,500  feet)  as  his  share. 

The  amount  of  gold  extracted  from  the  Moreno  Gulch  mines  from 
July  1,  1808,  to  July  1,  1809,  exceeds  $i;00,000  in  coin. 

The  lineness  of  two  iiackages  of  gold  dust,  sent  by  the  Moreno  Water 
and  Mining  Comi^uny  to  the  Philadelphia  Mint  for  assay,  was  .878  in 
gold  and  .118  in  silver,  and  .870  in  gold  and  .119  in  silver,  respectively. 

About  500  men  were  settled  at  the  Moreno  Mines  in  October,  1869. 

QUARTZ  MINING  IN  MORENO. 

The  results  obtained  hitherto  from  lode  mining  on  Baldy  Mountain 
and  its  western  foot-hills  have  been  very  small,  and  probably  do  not 
exceed  a  few  hundred  dollars  in  the  aggregate.  Still  many  large  lodes 
have  been  discovered,  and  some  of  them  contain  pay-streaks  and  speci- 
mens very  rich  in  gold.  A  steam  stamp  mill  was  set  up  in  Negro  Gulch, 
near  Elizabethtown,  by  Mr.  Bartolemew,  which  did  not  produce  any 
satisfactory  results  from  the  ore  crushed  by  it.  The  miners  generally 
ascribe  this  to  the  bad  management  and  faulty  construction  of  the  mill, 
but  it  is  just  as  likely  that  the  ores  delivered  were  not  sorted  carefully 
enough  to  be  worth  crushing.  On  the  whole,  very  little  attention  has 
been  paid  to  quartz  mining,  principally  because  the  surface  of  the 
ground  is  thickly  covered  with  detritus,  which  hinders  prospecting,  and 
because  gulch  mining  ofltered  quicker  returns  with  less  outlay.  Of 
"float"  and  other  indications  of  veins  there  is  an  abundance,  and  there 
cannot  Ipe  any  doubt  that  in  a  country  where  so  much  rough  gold  is 
found  in  the  gulches  rich  quartz  lodes  must  be  near  by. 


CHAPTER  LVI. 

PINOS   ALTOS. 

Nearly  all  the  remainder  of  the  gold  produced  iu  the  Territory  dur- 
ing the  year,  from  July  1,  1808,  to  July  1,  1809,  has  resulted  from  the 
mining  operations  at  Pinos  Altos  and  those  at  the  Old  and  New  Placers. 
The  Pinos  Altos  mining  region  is  situate  in  the  southwest  corner  of  the 
Territory,  under  latitude  33°  and  longitude  108°  west  of  Greenwich,  in 
the  Sierra  Madre.  It  extends  north  to  the  Sierra  Blanca,  range  of 
mountains  in  Arizona,  which  has  not  been  much  explored  as  yet,  on 
account  of  the  hostility  of  the  Indians  inhabiting  it,  but  which  is,  never- 
theless, sufficiently  known  to  make  the  existence  of  rich  mineral  de- 
posits in  it  an  established  fact.  The  minerals  represented  in  the  Pinos 
Altos  region  comprise  almost  all  the  ores  containing  the  most  valuable 
metals,  the  most  prominent  of  which  are  gold,  silver,  copper,  lead,  and 
iron.  The  district  is  approachable  by  diiferent  routes,  one  from  Fort 
Craig,  being  about  one  hundred  miles,  the  other,  from  Fort  Seldon, 
being  ninety-two  miles  long.  The  distance  from  Santa  Fe  to  Fort  Craig 
is  one  hundred  and  seventy-eight,  and  from  Santa  Fe  to  Fort  Seldon 
two  hundred  and  sixty-two  miles.    Both  roads  are  at  present  very  un- 
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safe,  the  Apache  ludiaus  having  lately  committed  many  outrages  and 
murders  along  the  way. 

The  following  cases  may  illustrate  the  perfect  control  which  the  red 
mau  has  still  over  that  country :  During  last  year  the  Apaches  have 
killed  live  mail-carriers  and  two  passengers.  The^^  even  did  not  respect 
military  escorts.  In  one  instance,  I  am  informed,  they  attacked  and 
drove  away  an  escort  of  ten  men ;  in  another,  they  killed  all  the  passen- 
gers of  the  mail  coach,  one  of  whom  was  Colonel  Stone,  and  all  the  sol- 
diers who  acted  as  escort  to  that  coach.  This  was  done  near  the  line  of 
Arizona  and  Kew  Mexico.  Scarcely  a  week  passes  without  Indian  out- 
rages and  depredations  in  some  parts  of  the  Territory,  and  as  long  as 
the  Indians  are  allowed  to  thus  rove  over  the  whole  country  life  will  not 
be  safe  in  any  part  of  New  Mexico.  Their  hostile  attitude  has,  of 
course,  greatly  delayed  immigration  and  the  development  of  a  district 
so  rich  in  the  precious  metals  that  no  second  can  be  found  in  the  whole 
Territory  to  equal  it. 

The  history  of  the  district  is  similar  to  that  of  mauy  others  in  the 
West,  where  the  pioneers  had  not  alone  to  overcome  the  difiiculties 
which  the  great  distances  from  civilization  presented  to  them,  but  also 
the  hostility  of  the  savage  tribes  living  iu  the  neighborhood. 

In  May,  18G0,  Colonel  Snively  and  a  party  of  Califoruians  discovered 
gold  in  Kich  Gulch,  near  the  present  site  of  the  town  of  Pinos  Altos. 
The  news  of  it  spread,  and  in  June  of  the  same  year  people  from  Chi- 
huahua, Sonora,  Texas,  and  California  commenced  pouring  into  the 
new  Eldorado,  so  that  in  December  1,500  had  gathered.  They  worked 
the  placers  in  different  gulches,  and  are  said  to  have  averaged  from  $10 
to  $15  per  day  to  the  hand.  In  December,  18G0,  the  first  quartz  lode 
was  discovered  by  Mr.  Thomas  Mastin  and  a  party  of  prospectors.  This 
vein  runs  through  the  mountain  which  forms  the  "divide"  of  the  con- 
tinent, and  is  the  i3resent  Pacific  Mine. 

In  the  spring  of  18G1  this  mine  was  bought  by  Mr.  Yirgil  Mastin,  a 
brother  of  the  discoverer,  and  was  successfully  worked  during  the  year. 
The  Apaches  made  several  formidable  raids  during  that  time  on  the 
stock  of  the  miners,  and  nearly  stripped  them  of  the  means  to  prosecute 
their  labors.  On  the  27th  of  September  a  severe  battle  was  fought  be- 
tween the  miners  and  a  band  of  Indians  500  strong,  under  Mangas  Colo- 
radas  and  Cachees.  The  redskins  were  driven  off,  but  Captain  Thomas 
Mastin,  who  commanded  a  company  of  volunteers,  was  killed,  with  sev- 
eral others,  in  this  fight.  The  impression  made  on  the  minds  of  the 
miners  was  so  great  that  most  of  them  left.  A  few  only  remained, 
among  them  Mr.  Virgil  Mastin,  who  could  not  be  induced  to  leave  a 
country  so  full  of  promises  of  great  wealth.  Not  much  was  done  from 
1861  to  1861,  when  a  second  attempt  was  made  by  Mr.  Virgil  Mastin  to 
work  the  Pacific  and  several  new  lodes,  the  Atlantic,  Adriatic,  and 
Bear  Creek,  which  he  had  discovered  in  the  mean  time.  The  work  was 
hardly  commenced  when  the  Apaches  again  came  and  took  all  their 
stock  from  the  miners.  This  caused  another  suspension  of  nearly  all 
further  labors  until  1866,  when  Mr.  Virgil  Mastin,  S.  J.  Jones,  Joseph 
Eeynolds,  J.  Edgar  Griggs,  and  J.  Amberg,  organized  a  company,  un- 
der the  name  aud  style  of  "  The  Pinos  Altos  Mining  Company,"  under 
a  charter  granted  by  the  legislature  of  New  Mexico.  From  this  time 
on  dates  a  better  era  for  the  Pinos  Altos  districts,  so  that  now  213 
quartz  lodes  are  recorded  in  Pinos  Altos,  and  57  in  Central  City  district. 
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Quarts  lodes  recorded  in  Finos  Alios  iq)  to  Septemhcr  19,  1869. 


No. 

Name  of  lode. 

No. 

Name  of  lode. 

No. 
147 

Name  of  lode. 

1 

A  No.  1. 

74 

Davis. 

Forest  Tree,  silver. 

Homiosiuii. 

75 

Davis,  extension. 

148 

Forest  Tree,  silver,  exten- 

3 

Comet. 

76 

Aztec,  extension. 

sion. 

4 

Nolea. 

77 

Davis,  extension. 

149 

Forest  Tree  silver,  exten- 

5 

Hari-y  Cuy. 

7i 

Mountaineer. 

sion. 

6 

Montezuma. 

79 

Bellerophon. 

150 

Mechanic. 

7 

Inca. 

80 

Knickerbocker. 

151 

Lone  Load. 

8 

Accidental. 

81 

Goldfinch. 

152 

Lone  Load,  extension. 

9 

Boomerang. 
Bear  Creek. 

82 

Eureka. 

153 

Homestake. 

10 

e3 

Mountaineer,  cxtensino. 

154 

Homestake,  extension. 

11 

Accidental,  extension. 

84 

A  No.  1,  extension. 

155 

Homestake,  extension. 

12 

Aztec. 

85 

German. 

156 

Last  Chance. 

13 

Arizona. 

86 

OUvc. 

157 

Last  Chance,  extension. 

14 

Langston,  silver. 

87 

Jaeger,  extension. 

158 

Champion. 

15 

Langston,  extension,  gold. 

88 

Aztec,  extension. 

159 

Rich  Gulch. 

16 

Deer. 

89 

California. 

160 

Rich  Gulch,  extension. 

17 

Union. 

90 

Aztec,  extcnsloa. 

161 

Grierson. 

18 

ludigo. 

91 

California,  extension. 

162 

Keystone. 

19 

Summit. 

92 

Missouri. 

163 

Missouri,  extension. 

20 

Langston,  extension,  silver. 

93 

The  Orphan. 

164 

Santo  Domingo. 

21 

Pacitic  Is'o.  1. 

94 

Hermosura,  extension. 

165 

Santo  Domingo,  extension, 

22 

Pacific  No.  2. 

95 

La  Esperanza,  extension.-' 

silver. 

23 

Lang.ston,  silver,  extension. 

96 

Olive,  extension. 

166 

Chihuahua. 

24 

Pacific  No.  2.,  extension. 

97 

Maine. 

167 

Golden  Arrow. 

25 

Empire  State. 

98 

Apache. 

108 

Rough  and  Ready. 

26 

iEtna. 

99 

Arizona,  extension. 

169 

Golden  Arrow,  extension. 

27 

Bobtail. 

100 

Plata  y  Plomo,  No.  2. 

170 

Continental,  extension. 

28 

Plata  y  Plomo. 

101 

Arizona,  extension. 

171 

Whisky  Creek. 

29 

Andc'i'son  &  Wiuterburn. 

102 

El  Dorado. 

172 

Pass  Over. 

30 

Tompkin.s. 

103 

Montezuma,  extension. 

173 

Kansas. 

31 

Plata  y  Plomo,  extension. 

104 

Boomerang. 

174 

Iowa. 

32 

Ottoma. 

105 

Coyote. 

175 

Iowa,  extension. 

33 

Aztec,  extension. 

106 

Asiatic. 

176 

Grecian. 

34 

Arizona,  extension. 

107 

Granite  State. 

177 

Grecian,  extension. 

35 

Forest  Tree,  extension. 

108     Broadside. 

178 

Mineral  Point. 

36 

Empire  State,  extension. 

109 

Turkey  Gulch. 

179 

Eureka,  extension. 

37 

Eastern. 

110 

California,  extension. 

ISO 

Flag  of  our  Union. 

38 

Jaeger. 

HI 

Turkey  Gulch,  extension. 

181 

Eureka,  extension. 

39 

Commercial. 

112 

Azuc. 

182 

Asiatic,  extension. 

40 

Royal. 

113 

Ringgold. 

183 

Aiizona,  extension. 

41 

Hunkey. 

114 

Bear  Creek,  extension. 

184 

Mechanic,  extension. 

42 

Quien  Sabe. 

115 

Langston,  extension. 

185 

Boca  Leva. 

43 

Santa  Clara. 

116 

Langston,  extension. 

186 

Evening  Star. 

44 

St  Lawrence. 

117 

Langston,  extension. 

187 

Pacific. 

45 

Grass  Valley. 

118 

Montezuma,  No.  1. 

188 

Quincy,  extension. 

46 

Washington. 

119 

Montezuma,  No.  2. 

189 

Arizona,  extension. 

47 

Enterprise. 

120 

Montezuma.  No.  3. 

190 

Arizona,  extension. 

48 

Glass  Valley,  extension. 

121 

Buckeye. 

191 

Arizona,  extension. 

49 

Arizona,  extension. 

122 

Montezuma,  No.  4. 

192 

Arizona,  extension. 

50 

Quincy. 

123 

Boomerang,  extension. 

193 

Volair. 

51 

La  Esperanza. 

124 

Ringgold,  extension. 

194 

Duncan. 

52 

La  Esperanza,  extension. 

125 

Union,  extension. 

195 

Non  Plus  Ultra. 

53 

Arizona,  extension. 

126 

Desideria. 

196 

Chandler. 

54 

Arizona,  extension. 

127 

Indigo,  extension. 
Desideria,  extension. 

197 

Langston,  extension. 

55 

Gh  No  I  Guess  Not. 

128 

198 

Twin  Sister,  extension. 

56 

Twin  Sisters. 

129 

Summit,  extension. 

199 

Wide  West. 

57 

Aztec,  extension. 

130 

Arizona,  extension. 

200 

Pride  of  the  West,  exten- 

58 

Arizona,  extension. 

131 

Nyantic. 

sion. 

59 

Arizona,  extension. 

132 

Mountaineer,  extension. 

201 

Olive  Branch,  extension. 

60 

Prido  of  the  West. 

133 

The  All  0.  K. 

202 

Last  Chance,  extension. 

61 

Arizona,  extension. 

134 

Quien  Sabe,  extension. 

203 

Arizona,  extension. 

62 

Olive  Branch. 

135 

Cross  Cut. 

204 

Optic. 

63 

Olive  Branch,  extension. 

136 

Plata  y  Plomo,  extension.     1 

205 

Pacific  No.  2,  extension. 

64 

Olive  Branch,  extension. 

137 

Saleo.                                       [ 

206 

Pacific  No.  2,  extension. 

65 

Game  Cock. 

133 

Saleo,  extension. 

207 

Texas. 

66 

St.  Lawrence,  extension. 

139 

Excelsior. 

208 

Australia. 

67 

Game  Coc):,  extension. 

140 

Mamoneld. 

209 

Last  Chance,  extension. 

68 

Olive  Branch,  extension. 

141 

Hume. 

210 

Asiatic,  extension. 

69 

Olive  Branch,  extension. 

142 

Variety. 

211 

The  Lucky  Strike. 

70 

Montgomery,  copper. 

143 

Plomoio. 

212 

Enterprise,  extension. 

71 

Three  Pinos,  copper. 

144 

Continental,  extension. 

213 

Langston,  extension. 

72 

Olive  Branch,  extension. 

145 

Buckeye,  extension. 

73 

Arizona,  extension. 

146 

Homestead. 

J.  B.  WOODS,  Recorder. 


Pdcos  Altos,  N.  M,,  September  19, 1869. 
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Quarts  lodes  recorded  in  Central  City  up  to  September  19,  18G9. 


No. 

Name  of  lode. 

No. 
22 

Name  of  lode. 

No. 

Name  of  lode. 

1 

New  Mexican. 

San  Jose,  silver. 

43 

Stewart. 

2 

Owens. 

23 

North  Star. 

44 

Granite  State. 

3 

Humboldt. 

24 

California. 

45 

McKnight. 

4 

Corbin. 

25 

Easle. 

46 

Golden  Fleece. 

5 

Chimio. 

26 

Old  Jesuit. 

47 

Itiubide. 

6 

Stapp. 

27 

Wild  Swan. 

48 

Summit. 

7 

Chavez. 

28 

The  Main  Key. 

49 

Pine. 

8 

Sedillor. 

29 

Quiglcy. 

50 

Cedar. 

9 

AV.aubonsa. 

30 

O.K. 

51 

Great  Expectation. 

10 

Desideria. 

31 

McMon-iea. 

52 

Consolidation,  quicksilver. 

11 

Stella. 

32 

Stonewall. 

53 

Consolidation,  extension, 

12 

Virginia. 

33 

Dunward. 

quicksilver. 

13 

Compromise. 

34 

San  Jos6,  copper  mine. 

54 

Consolidation,  extension, 

14 

Medora. 

35 

Santa  Rita,  copper  mine. 

quicksilver. 

15 

Lincoln. 

36 

Maltea. 

55 

Consolidation,  extension, 

16 

Hanover. 

37 

Massic. 

quicksilver. 

17 

Chimayo. 

38 

Gold  Tree. 

56 

Consolidation,  extension, 

IS 

Fort  Bayard. 

39 

Central  City. 

quicksilver. 

19 

Blaneliard. 

40 

Poor  Man's. 

57 

The  Star  of  Hope. 

20 

Old  Antiquity. 

41 

Union. 

21 

Montezuma. 

42 

Fielding. 

FoET  Bayard,  N.  M.,  September  20,  1869. 


CHAS.  KEEEL. 


PINGS   ALTOS  MINING  DISTRICT. 

The  Pinos  Altos  mining  region  resembles  very  much  that  near  Cen- 
tral City,  Colorado,  as  far  as  the  nature  of  the  lodes  and  the  character 
of  the  ores  are  concerned.  Ores  from  this  district  maybe  easily  mis- 
taken for  Colorado  ores ;  they  are  composed  of  the  same  decomposed 
iron-stained  quartz,  near  the  surface,  and  contain,  like  the  Central  City 
ores,  free  gold,  sulphurets  of  iron  and  copper,  auriferous  and  argentifer- 
ous galena  and  zincblende  lower  down.  After  a  short-lived  prosperity, 
while  working  the  decomi)Osed  surface  ores,  the  rebellious  character  of 
the  minerals  in  the  lower  levels  and  the  want  of  the  proper  capital,  to- 
gether with  the  dread  of  the  savages,  have  again  discouraged  the 
miners,  so  that  nothing  but  the  remnants  of  better  times  are  now  to  be 
seen  at  Pinos  Altos.  The  town  itself  contains  about  200  houses,  one 
half  of  which  are  empty.  It  differs  exceedingly  from  other  American 
towns,  and  not  to  its  advantage.  Mr.  Sturemburg,  assayer  at  Santa  F^, 
visited  the  place  in  the  latter  part  of  1808,  and  says :  "  Here  you  do 
not  find  the  busy  life  and  hum  and  bustle;  here  you  do  not  see  the 
streets  lined  with  stores,  bar-rooms,  and  gambling  saloons;  here  you 
do  not  hear  every  day  of  some  new  rich  discovery ;  here  you  do  not 
meet  the  sturdy  miner,  coming  loaded  with  yellow  dust,  to  spend  some, 
if  not  all,  of  his  earnings.  If  it  were  not  for  the  rattling  of  the  Pinos 
Altos  Mining  Company's  quartz  mill,  built  in  the  center  of  the  town, 
nothing  characteristic  of  a  mining  place  could  be  found  here.  Saturday 
evening  or  Sunday  morning  the  few  gulch-miners,  trying  in  vain  to 
make  their  "  pile"  in  these  mountains,  bring  in  the  scanty  earnings  of 
the  week,  barely  sutticieut  to  procure  a  new  supply  of  the  most  neces- 
sary "  grub."  The  mill  and  mine  hands  are  paitl  very  irregularly,  green- 
backs being  a  scarce  article  with  the  companies ;  and  the  natural  con- 
sequence is,  that  this  place  is  a  very  orderly  and  sober  one.  None  of 
the  drawbacks  of  other  mining  towns  are  known  here ;  no  noisy  dancing 
at  gambling  saloons ;  no  fighting  or  shooting  of  men  under  the  iuiluence 
of  liquor.  At  eight  o'clock  at  night  this  place  looks  as  dead  asleep  as 
any  farming  country  village.    It  would  certainly  be  very  desirable  if 
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our  prosperous  luining  camps  could  follow  such  a  commendable  exam- 
ple ;  but  according  to  our  customary  reasoning  such  a  state  cannot  help 
but  impress  the  idea  upon  our  mind  that  this  is  not  a  prosperous  min- 
ing region,  and  tint  conclusion  is  quite  correct.  On  the  other  hand,  it 
is  ver^'  wrong  if  the  new  comer,  finding  himself  disappointed  in  his  san- 
guine expectations,  puts  the  fault  upon  the  mines.  This  is,  it  is  true, 
not  a  mining  region  like  California  was  in  its  early  days ;  fortunes  can- 
not be  made  here  as  easily ;  the  gulch  diggings  are  scanty,  and  many 
of  them  worked  out,  and,  above  all,  Avater  is  very  scarce.  To  work  the 
quartz  mines  to  advantage  capital  and  skill  are  required,  and  neither  is 
to  be  found  here." 

Three  mining  companies  have  been  incorporated  at  Pinos  Altos  :  The 
Arizona,  already  broken  down  and  dissolved,  although  their  mines  were 
verj'  good  ;  the  Bay  State,  a  wild-cat  concern,  the  mines  of  which  may 
possibly  be  in  the  moon,  and  the  Finos  Altos  Mining  Ccmpany.  The 
latter  is  the  only  one  now  in  existence.  It  owns  rich  mines,  and  ought 
to  be  in  a  flourishing  condition,  especially  as  the  shareholders  are  mostly 
rich  men.  But  the  management  is  unsuccessful.  The  really  rich  ore  is 
wasted  and  barely  pays  expenses,  furnishing  another  pretext  for  people 
to  condemn  the  mines,  when  the  fault  lies  with  the  parties  who  operate 
and  control  them. 

The  Arizona  ledge  was  formerly  the  property  of  the  company  of  the 
same  name,  but  is  now  held  by  one  of  its  creditors.  The  vein  is  irregu- 
lar, has  unreliable  wall-rocks,  and  a  width  of  from  four  to  twenty  inches. 
It  has  produced  heretofore  very  rich  decomposed  ores,  assaying  from 
$180  to  $300  per  ton.  Lower  down,  auriferous  pyrites,  which  nobody 
understands  how  to  work  here,  occupy  the  vein. 

The  Langston  ledge,  another  vein  belonging  to  the  Arizona  company, 
is  more  regular,  and  has  a  width  of  from  eiglit  to  fourteen  inches.  It 
carries  streaks  of  very  rich  gold  ore,  Avorth  from  $2  to  $G  i:)er  pound. 
Besides  this,  it  contains  what  is  here  called  silver  ore,  an  antimjonial 
lead  and  zinc  ore,  which  seldom  shoMS  more  than  a  faint  trace  of  silver. 

The  Pacific  ledge,  belonging  to  the  Pinos  Altos  Mining  Company,  is 
an  irregular  and  broken  vein,  running  through  the  dividing  ridge  of  the 
continent.  It  carries  in  pockets  and  chimneys  very  rich  decomposed 
gold  quartz,  assaying  from  8150  to  $500  per  ton.  In  other  parts  the 
vein  is  more  solid,  and  carries  carbonates  of  copper  and  iron  pyrites  in 
very  hard  but  poor  quartz,  which  contains  also  some  of  the  so-called  sil- 
ver ore.  Tlie  mine  is  opened  by  a  tunnel  of  over  seven  hundred  feet  in 
length  and  air  shafts.  The  ledge,  above  the  tunnel,  about  one  hundred 
and  twenty  feet  deep,  is  mostly  worked  out. 

The  Aztec  ledge  is  the  extension  of  the  foregoing,  and  has  the  same 
appearance.     It  has  been  opened  lately. 

The  Atlantic  ledge,  owned  by  the  Pinos  Altos  Mining  Company,  is  not 
worked,  though  it  is  apparently  the  best  mine  in  the  neighborhood. 
The  deepest  shaft  is  sunk  only  forty  feet,  and  shows  a  regular  ledge  of 
from  three  to  hve  feet  in  width,  containing  decomposed  quartz  only. 
Some  of  this  ore  runs  as  high  as  $1,000  per  ton,  and  it  is  really  a  great 
pity  that  such  a  good  vein  is  allowed  to  lie  idle. 

The  Rafael  ledge  cairies  snlphuret  of  lead,  containing  $20  to  $30  of 
silver  per  ton.  Much  money  has  been  wasted  in  this  mine.  Two  shafts 
were  sunk,  the  deepest  of  which  measures  about  one  hundred  and  fifty 
i'eet,  but  the  ore  not  improving  so  much  as  the  owners  were  foolish 
enough  to  expect  at  that  depth,  they  became  discouraged  and  ceased 
working.  The  shafts  are  now  full  of  water.  The  mine  can  easily  be 
drained  by  a  tunnel,  and  will,  in  time,  prove  valuable. 
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Besides  the  above,  several  good  veins  of  silver-bearing  galena  have 
been  opened,  but  none  of  them  are  worked  at  present.  For  some  time 
the  smelting  process  in  Mexican  adobe  furnaces  was  tried,  but  proved  a 
failure,  as  might  have  been  expected.  The  company  which  undertook 
the  experiment  lost  some  850,000  by  it,  and  has  nothing  left  but  a  mass 
of  adobe  ruins.  Smelting  operations  will,  however,  form  a  considerable 
part  of  the  beneficiating  operations  in  this  region  at  some  future  time, 
as  the  conditions  for  carrying  them  out  profitably  are  very  inviting. 
The  district  contains  an  abundance  of  good  fuel,  consisting  of  oak,  ash, 
cedar,  and  walnut.  The  pine  is  large,  of  superior  quality,  and  will  an- 
swer for  an  excellent  building  material.  Good  indications  of  coal  are 
found  near  the  headwaters  of  the  GilaEiver,  at  the  base  of  the  moun- 
tain range ;  fire-proof  material,  for  the  construction  of  smelting  fur- 
naces, is  also  found  near  by. 

The  town  of  Pinos  Altos  is  situate  over  five  thousand  feet  above  the 
sea  level.  In  the  center  of  the  town  the  mill  of  the  Pinos  Altos  Mining- 
Company  is  situated.  It  has  fifteen  stamps,  weighing  seven  hundred 
pounds  each,  and  is  driven  by  an  eighteen  horse-power  engine.  The 
company  have  also  a  circular  saw-mill  attached,  which  supplies  the  town 
with  good  lumber  at  from  $30  to  $50  per  thousand.  The  mill  is  built 
on  a  dry  arroyo  or  ravine ;  the  necessary  water  is  gathered  from  the 
bed-rock  by  means  of  drains  centering  in  a  cistern,  and  is  raised  to  the 
batteries  by  pumps.  The  sluices  empty  into  large  settling  tanks,  for 
the  purpose  of  saving  the  tailings  as  well  as  the  water,  which  passes , 
from  here  into  the  cistern  to  be  used  over  and  over  again.  It  gets  very 
impure  in  this  way,  and  at  times  is  so  scarce  as  to  prevent  the  running 
of  the  mill.  Frequent  repairs  of  the  mill,  which  become  necessary  at 
short  intervals,  limit  the  actual  working  time  still  more,  and  it  is  calcu- 
lated that  the  three  five-stamp  batteries  perform  on  an  average  the  work 
of  one  battery  during  fifteen  days  each  month.  About  eighthundred  to- 
one  thousand  tons  of  jore  are  crushed  per  annum,  yielding  from  $30,000- 
to  $40,000. 

The  Amherg  mUJ,  situate  on  Bear  Creek,  is  better  supplied  with  water. 
It  is  a  six-stamp  mill,  works  about  one-fourth  of  the  time,  and  crushes, 
from  four  to  five  hundred  tons,  yielding  $15,000  to  $20,000  per  annum. 

The  Rijcrson  millj  also  situate  on  Bear  Creek,  is  a  tine  ten-stamj)  mill, 
built  in  San  Francisco,  California.  It  is  used  principally  for  custom 
work,  and  has  been  run  with  varied  success  for  prospecting  purposes , 
by  difierent  parties  during  last  year.  It  has  been  either  rented  for  $125. 
per  week,  or  the  owners  crushed  the  ore  themselves  at  $10p-r  ton.  Not 
more  than  three  months  out  of  the  twelve  it  has  thus  been  in  operation, 
producing  during  that  time  from  $15,000  to  $20,000.  A  small  quantity 
of  gold,  from  $8,000  to  $10,000,  has  been  taken  from  arrastras,  making 
the  total  amount  of  gold  produced  from  quartz  in  th6  Pinos  Altos  dis. 
trict,  $00,000  to  $70,000  during  the  year. 

The  i)lacer  mines  have  yielded  during  the  same  time  about  $100,000. 
They  have  paid  from  $2  to  $10  per  hand  daily,  and  occasionally  as  high- 
as  $150. 

The  bullion  produced  by  the  stamp-mill  process  (using  amalgamated 
copper  plates)  is  often  of  very  low  fineness,  as  it  contains  much  silver.. 
It  is  worth  only  about  $15,  currency,  per  ounce.  The  gulch  gold  is  worth 
$20  i^er  ounce. 

The  number  of  people  inhabiting  the  district  at  i)resent  is  estimated' 
at  six  to  eight  hundred. 

Advices  as  late  as  October,  ISGO,  inform  me  that  the  Pinos  Altos  Min- 
ing Company,  the  principal  organization  at  Pinos  AltoSj  have  suspended 
H.  Ex.  Doc.  207 2G 
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operations,  for  reasons  unknown  to  tlie  public.  The  gulches  were  not 
worked  then  for  want  of  water.  The  Atlantic  lode  bad  lately  paid  $45, 
the  German  lode  $25  per  ton.  But  very  little  mining  was  carried  on, 
notwithstanding  the  richness  of  the  ores,  for  want  of  capital  and  skill  iu 
reducing  the  ores. 

The  following  assays  of  ores  from  the  Pinos  Altos    mining  district 
were  made  by  Mr.  Sturemburg,  and  may  here  find  a  place : 
Montezuma  ledge:  Argentiferous  galene,  from  42  feet  below  the  surface. 

Silver,  per  ton,  $72  58. 
Rafael  ledge :  Argentiferous  galena,  from  130  feet  below  the  surface. 

Silver,  per  ton,  $65  70. 
Arizona  ledqe:  Decomposed  quartz  from  120  feet  below  surface.    Gold, 

per  ton,  $264  52. 
Atlantic  ledge :  Decomposed  quartz  from  30  feet  below  the  surface.  Gold, 

per  ton,  $93  25 ;  selected  specimen  from  same  vein,  $276. 
Langston  ledge:  Ore  from  100  feet  below  the  surface,  carrying  sulphurets 

of  zinc,  iron,  and  lead.    Silver,  per  ton,  $32  01 ;  gold,  per  ton,  trace. 

From  the  same  vein,  in  a  narrow  streak  of  decomposed  ore:  gold,  per 

ton,  $105  10.    From  the  same  vein,  about  30  feet  from  the  surface,  from 

a  streak  of  decomposed  quartz,  of  about  2^  inches  in  width :  gold 

$7,465. 
Pacific  ledge :  From  tunnel  110  feet  below  the  surface ;  iron  pyrites ;  gold, 

per  ton,  $32  20 ;  decomposed  quartz,  gold,  per  ton,  $64  53 ;  decom- 
posed quartz,  silver,  per  ton,  $6  22 ;  copper  ore,  silver,  per  ton,  $23  50 ; 

same  vein,  decomposed  quartz,  from  a  narrow  irregular  streak  in  the 

western  part  of  the  mine;  gold,  per  ton,  $264  08. 
Aztec  ledge  ^  eastern  extension  of  the  Pacific  ledge,  from  45  feet  below  the 

surface,  irregular  and  narrow  streaks  of  decomposed   quartz :  gold, 

per  ton,  $37  63. 

CENTRAL   CITY  DISTRICT. 

This  district  lies  in  the  neighborhood  of  Fort  Bayard,  about  eight 
miles  east  of  Pinos  Altos  proper.  The  most  prominent  mines  are  the 
Hanover,  Santa  Eita,  and  San  Jose  copper  mines,  carrying  both  gold  and 
silver  in  their  ores,  and  the  Stewart  ledge,  a  gold  vein  in  the  immediate 
vicinity  of  Fort  Bayard. 

The  Hanover  mines,  ninety  miles  distant  from  Fort  Craig,  and  seven 
miles  north  of  Fort  Bayard,  are  situate  about  6,350  feet  above  the 
ocean,  on  a  mountain,  where  a  scenitic  granite  has  elevated  the  car- 
boniferous limestone  200  feet  up  its  west  flank.  Most  of  the  open- 
ings, however,  are  near  where  the  first  aqueous  rocks  appear  in  the 
narrow  valley,  in  which  also  the  furnace  is  located.  The  granitic 
range  strikes  northwest  and  southeast,  and  uplifting  the  limestone 
gives  it  on  the  west  flank  a  southwest  dip.  This  axis,  according  to  Pro- 
fessor E.  E.  Owen,  is  crossed  by  a  highly  ferruginous  rock,  sometimes  a 
pure  magnetic  iron  ore,  trending  apparently  rather  iu  dyke  form  north- 
east and  southwest,  and  forming  frequently  with  the  adjacent  aqueous 
rocks  immense  masses  of  breccia  for  a  considerable  distance.  Near 
these  disturbed  portions  shafts  have  been  sunk  and  several  tunnels  driven, 
which  exposed  extensive  deposits  of  copper  ores.  There  is  no  proper 
vein ;  the  ore  occurs  as  carbonate,  gray  sulphuret,  and  red  oxide,  and 
considerable  native  copper  is  found  in  sheets  and  lumps.  The  former 
contain  both  gold  and  silver.  They  occur  ramifying,  sometimes  in  a 
svidth  of  50  or  60  feet,  through  the  decomposed  felspathic  rock,  and  often 
form  rich  deposits,  which  extend  vertically  below  any  point  yet  reached. 
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The  mine  has  produced,  from  1858  to  the  spring-  of  1861,  about  one  mil- 
lion i)ounds  of  metallic  copper.  The  first  smelting  was  done  in  a  high- 
blast  furnace,  and  the  refining  in  a  reverberatory.  Copper  of  an  excellent 
quality  was  produced,  which  commanded  a  price  in  the  market  equal  to 
the  best  Russian  copper.  The  cost  of  extracting  the  ore  from  the  mines 
and  smelting  was  ten  cents  per  pound ;  it  sold  at  Xew  York  for  twenty- 
three  cents.  Before  the  war  the  copper  was  shipped  in  pigs  of  one  hun- 
dred to  one  hundred  and  twenty  pounds,  by  mule  wagons  via  Mesilla  to 
Port  Lavacca,  Texas,  at  a  cost  of  six  cents  per  pound.  From  Lavacca 
schooners  took  it  to  New  York  for  $5  per  ton.  hi  the  time  of  the  late 
war,  the  confederate  forces  invaded  this  country  from  Texas,  confis- 
cated all  the  machinery  and  everything  else  belonging  to  the  mine,  in- 
cluding 187,000  pounds  of  copper,  which  they  took  to  San  Antonio.  It 
is  reported  that  the  ore  out  of  which  this  copj^er  was  made  averaged 
fifty-eight  per  cent.  The  Texans,  while  on  this  expedition,  are  said  to 
have  killed  every  Indian  they  came  across,  and  since  that  time  the 
Apaches  are  more  hostile  than  ever. 

The  Hanover  mine  is  one  of  the  most  valuable  in  the  Territory  of 
New  Mexico.  Unfortunately  it  is  not  worked  at  present,  though  its 
owners  are  all  rich  men  and  could  easily  afford  to  invest  the  $50,000 
necessary  to  start  operations  again.  But  being  ignorant  of  the  real 
value  of  their  property,  they  hesitate  to  invest  the  necessary  capital. 

The  Santa  Rita  mines,  situated  about  five  miles  east  of  Fort  Bayard, 
in  Grant  County,  township  17  south,  range  12  west,  at  an  elevation  of 
about  5,800  feet  above  the  sea,  are  claimed  at  present  by  the  Santa 
Eita  Mining  Association,  who  have  had  the  property  surveyed  by  the 
United  States  mineral  surveyor  for  New  Mexico,  and  applied  for  a 
patent.  They  are  situated  on  the  same  belt  as  the  foregoing,  a  few  miles 
south  of  it,  and  show  similar  characteristics.  Worked  by  Spaniards 
and  Mexicans  for  many  years,  their  history  is  quite  an  interesting  one 
and  may  find  here  a  place. 

This  deposit  was  first  discovered  near  the  close  of  the  last  century. 
The  Indians  showed  it  to  Lieutenant  Colonel  Manuel  Carasco,  and  gave 
him  the  right  to  work  it.  Carasco  sold  his  right  to  Don  Francisco  do 
Alquea,  who  commenced  work  upon  the  mine  in  1804^  and  continued 
until  his  death,  which  occurred  in  1809.  It  was  then  worked  by  a  man 
named  Ori,  under  i^ermission  from  the  widow  of  de  Alquea.  Up  to 
1826,  it  was  worked  by  different  parties,  who  left  no  statistics  as  to  the 
amount  of  ore  taken  out  by  them.  From  1826  to  1834  it  was  in  pos- 
session of  Eobert  McKnight,  who,  it  is  said,  realized  a  large  amount  of 
money  from  the  mine  during  that  period.  After  a  short  abandonment, 
on  account  of  the  hostilities  of  the  Indians,  it  was  taken  possession  of 
by  Siqueiros,  who  continued  to  work  it  until  1860,  when  he  sold  his 
interest  to  Sweet  and  La  Coste,  who  worked  the  mine  until  1862.  At 
this  time  the  country  was  invaded  by  the  confederates,  and  this  mine,  as 
well  as  a  number  of  others  in  New  Mexico,  was  abandoned.  The  mine 
has  been  worked  to  a  dei)th  of  nearly  two  hundred  feet,  and  the  lower 
levels  are  now  filled  with  water  and  many  of  the  galleries  caved  in. 

The  ores  are,  as  in  the  Hanover,  principally  red  oxide  and  carbonate 
of  copper,  which  were  smelted,  together  with  the  virgin  copper  occur- 
ring in  sheets  in  the  feldspathic  jjorphyry,  in  a  low  Mexican  blast  fur- 
nace. At  present  the  Santa  Rita  miners  worked  by  Messrs.  Sweet,  La 
Coste,  Brand,  and  Fresh.  They  have  in  their  employ  twenty-five  to 
thirty  miners,  mostly  Mexicans  from  Chihuahua,  to  whom  they  pay  $2 
per  day.  They  run  a  small  Mexican  blast  furnace,  which  has  yielded 
12,600  pounds  of  metallic  copper  during  the  last  eight  months.   The  metal 
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Mas  shipped  by  way  of  Sheridan,  the  terminus  of  the  Kansas  Pacific 
raih'oad,  to  Pittsburg  and  other  markets.  The  freight  was  about  eight 
cents  per  pound.  lietnrn  freight  from  Fort  Union  to  Sheridan  is  one 
and  a  lialf  cents,  from  Santa  Fe  to  Sheridan  two  and  a  lialf  cents,  and 
from  Sheridan  to  New  York,  by  the  carload,  about  two  cents. 

The  ore  of  the  Santa  Kita  contains  a  small  proportion  of  silver. 

It  is  highly  probable  that  an  abundance  of  good  copper  ore  cau  be 
found,  not  alone  along  the  entire  distance  between  the  Hanover  and 
Santa  Rita  mines,  but  also  in  some  of  the  parallel  ridges. 

In  the  southwestern  prolongation  of  the  Santa  Eita  range,  and  about 
one  hundred  and  fifty  feet  lower,  tlie  (San  Jose  mines  are  met  with.  They 
show  an  abundance  of  malachite  and  azurite,  chiefly  in  those  places 
where  quartz  veins,  striking  east  of  north,  cut  through  the  porphyritic 
range  bearing  northwest.  The  mine  has  formerly  been  profitably  worked, 
but  is  now  entirely  abandoned. 

In  the  immediate  vicinity  of  Fort  Bayard  three  or  four  good  veins 
have  been  discovered,  the  best  of  which  is  the  Stuart  ledpe.  It  is  two  to 
three  feet  wide  and  carries  gold  in  decomposed  quartz,  which  assays 
$120  to  $150  in  gold.  The  mine  is  not  worked  at  present,  for  want  of 
the  proper  machinery.  The  owners  would  be  very  willing  to  have  it 
worked  by  others  on  shares. 


CHAPTER  LVII. 

THE   OLD  AND   NEW   PLACEE  MOUNTAINS. 

The  placer  mines  at  the  Old  and  New  Placer  Mountains,  near  the  towns 
of  Real  de  Dolores  and  Real  del  Tuerto,  are  considered  the  richest  in 
the  Territory  of  New  Mexico.  Thousands  of  Mexican  miners  have  been 
employed  here  in  former  times  washing  gold  in  the  most  ])rimitive  man- 
ner. Mining  was  then  mostly  done  in  the  winter  time.  The  men  would 
dig  holes  in  the  drift  at  the  foot  of  the  mouutains,  pack  the  gravel  out 
of  these  holes  on  their  backs,  and  wash  the  gold  out  in  wooden  batias, 
(dishes  of  about  eighteen  inches  in  diameter,)  with  water  procured  by 
melting  the  snow  in  round  holes  with  heated  stones.  Even  at  the  present 
time  it  pays  some  Mexicans  to  transport  the  gravel  on  donkeys  to  the 
nearest  creek  and  to  wash  out  the  gold.  In  this  crude  manner  they  have 
taken  out  millions  of  dollars'  worth  of  gold.  When  the  United  States 
took  possession  of  New  Mexico  most  of  the  Mexican  miners  left  for  Chi- 
huahua; a  few  only  remained,  and  have  subsisted  by  gold-washing  ever 
since.  They  make  a  practice  of  running  in  great  haste  to  the  placers 
after  every  rain-storm,  in  order  to  wash  gold  and  to  collect  such  nuggets 
as  may  have  been  exposed  by  the  currents  of  rain-water.  On  such  an 
occasion  a  nugget  worth  $l,iiUO  has  been  found.  The  scarcity  of  water 
has  thus  far  prevented  American  miners  from  carrying  on  guich  mining 
in  these  localities,  but  there  is  no  doubt  that  niany  millions  of  gold 
can  be  extracted  here  as  soon  as  a  sufficient  supply  of  water  is  brought 
to  the  placers.  Surveys  have  established  the  practicability  of  construct- 
ing a  ditch  to  be  fed  by  the  Pecos  River.  As  the  soil  is  mostly  sand}-, 
the  water  ought  to  be  brought  for  most  of  the  distance  in  clay  pipes, 
which  can  be  made  at  a  very  small  expense  by  the  Pueblo  Indians.  In 
this  connection  the  failure  of  the  Moreno  ditch  during  last  year*ought 
to  teach  a  lesson  for  future  enterprises  of  this  kind.  Mr.  William  Kvoi- 
njg,  an  enterprising  citizen  of  New  Mexico,  has  of  late  exhorted  his 
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fellow-citizens  to  take  this  enterprise  in  hand.  He  says  that  all  the 
work  on  this  ditch,  except  the  first  ten  miles,  can  be  carried  on  in  winter 
time,  as  the  climate  is  sufficiently  moderate  for  such  an  nudertaking ; 
that  two  natural  basins  on  the  line  of  the  ditch  could  be  used  as  reser- 
voirs for  the  collection  of  the  night  and  Sunday  water,  and  that  the 
locality  offers,  in  general,  a  great  many  advantages  which  the  great 
undertaking  at  Moreno  had  not.  He  insists  that  by  reviving  the  placer 
mining  at  the  Placer  Mountains  the  Territory  and  its  inhabitants  wonld 
derive  a  gxeater  benefit  from  their  energy  bestowed  on  that  enterprise 
than  they  could  from  any  other  mining  operations  in  New  Mexico,  not 
alone  on'accouut  of  the  known  richness  of  the  locality,  bnt  also  becanse 
that  localitj^  is  nearly  in  the  middle  of  the  Territory,  so  that  everything 
going  to  and  coming  from  the  placers  would  have  to  traverse  some  two 
hundred  miles  on  either  side,  thus  benefiting  all  parts  equally. 

The  principal  placers  of  Real  de  Dolores  are  situated  at  the  mesa,  on 
which  the  church  is  built,  in  the  gulch  of  the  reals  Cunningham  Arroyo 
and  Arroyo  Viejo.  Near  the  town  of  Eeal  del  Tuerto  the  so-called  Bo- 
nanza is  the  principal  gold-bearing  locality.  The  gulches  of  the  Old  Placer 
empty  into  Galisteo,  those  of  the  New  Placer  into  Tuerto  Creek,  both  of 
which  are  affluents  of  the  Eio  Grande  del  Norte.  There  are  a  great 
many  gulches  in  both  localities;  all  of  them  are  narrow,  steep,  and 
shallow.  At  the  foot  of  the  monntains  the  bed-rock  lies  from  twenty  to 
forty  feet  below  the  surface,  and  the  drift  above  it  contains  three  differ- 
ent strata  of  rich  gravel.  Hydraulics  will  undoubtedly  fiu'nish  large 
returns  in  such  a  locality  as  soon  as  Avater  is  brought  here  from  the  Pecos. 

The  gold  of  these  placers  has  been  easily  traced  to  the  lodes  it  origi- 
nated from.  Very  few  of  these,  however,  have  been  worked  formerly 
near  the  surface  by  Mexicans,  who  used  to  carry  the  ore  on  donkeys  to 
their  arrastras  at  Tuerto  and  San  Pedro.  Since  the  Mexican  miners  left, 
a  few  Americans  took  possession,  covering  the  two  mountains  by  very 
large  grants,  and  from  that  time  on  the  progress  made  in  the  develop- 
ment of  the  mines  is  in  nowise  commensurate  with  their  known  richness. 
The  companies  holding  the  grants  have  opened  the  mines  to  a  very  limited 
extent — entirely  insufficient  for  a  supply  of  their  stamp-mills.  By  erect- 
ing machinery  before  they  even  knew  anything  about  the  grade  or  suffi- 
ciency of  their  ores  they  have  wasted  their  capital  in  the  same  manner 
as  hundreds  have  done  in  other  localities,  and  now  they  are  actually 
without  funds  to  make  good  what  they  have  formerly  neglected.  Thus 
misdirected  capital  and  energy  and  want  of  professional  skill  and  foresight 
have  prevented,  so  far,  the  proper  development  of  these  really  good  mines. 
And  this  is  not  the  only  obstacle  to  the  progress  of  the  country.  The 
very  fact  that  these  gold-bearing  mountains  are  owned,  in  large  tracts, 
by  only  a  few  companies,  under  Mexican  land  gi'ants — by  associations 
which  most  of  the  time  do  not  work  themselves,  yet  prevent  others  from 
prospecting,  even — this  very  fact  pre^^ents,  more  than  anything  else, 
such  rapid  progress  in  the  development  of  the  mineral  resources  as  we 
have  seen  in  all  the  northwestern  States  and  Territories.  New  Mexico 
is  full  of  such  grants,  most  of  which  are  not  even  surveyed,  so  that  the 
pioneer  who  comes  here  to  take  up  a  homestead  for  himself  is  never  cer- 
tain whether  he  can  retain  the  fruits  of  his  hard  labor. 

The  following  mines  were  visited  and  surveyed  at  the  Old  and  New 
Placer  Mountains : 

The  Cunningham  mine,  in  Cunningham  gulch,  near  Eeal  de  Dolores : 
The  croppings  of  this  vein  are  over  200  yards  wide,  and  can  be  traced 
over  three  mountains.  They  consist  of  quartz  and  feldspar  aiul  contain 
rich  seams  of  free  gold,  together  with  i^roducts  of  decomposition  of  iron 
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pyrites.  The  hanging  wall  consists  of  syenite,  the  foot  wall  of  a  dike 
of  porphyry.  There  is  a  surface  cut  and  an  inclined  shaft  40  feet  deep 
(formerly  concealed  by  the  Mexicans)  at  the  point  of  intersection  of  the 
lode,  here  15  feet  wide,  striking  north  78°  east  and  dipping  80°  south, 
and  a  rich  seam,  about  2  feet  wide,  which  courses  north  23°  east  and 
dips  70°  northwest. 

The  Ortiz  mine.  This  mine  is  situate  on  the  southeast  side  of  Gold 
Mountain,  (Sierra  del  Oro.)  The  vein  strikes  north  13°  east,  dips  75° 
northwest,  and  is  encased  in  syenite.  Its  croppings  consist  of  iron- 
stained  quartz  and  feldspar.  The  surface  ore  paid  well  to  a  depth  of  80 
feet;  then  a  lean  streak  was  met  with,  and  at  the  depth  of  about  180 
feet  undecomposed  sulphurets  of  iron  and  copper  made  their  appear- 
ance. The  main  shaft  is  worked  by  a  horse  whim ;  it  is  180  feet  deep, 
and  3  drifts,  GO  feet  apart  from  each  other,  are  run  from  it  on  the  vein. 
A  tramway  leads  from  the  shaft  to  the  New  Mexico  Mining  Company's 
forty  stamp  mill.  Twenty  stamps  were  recently  finished,  and  the  frame 
for  twenty  additional  ones  is  erected.  About  3,000  tons  of  ore  are  on 
the  dump  near  the  shaft.  The  first  level  running  north  from  the  shaft 
is  60  feet  below  the  surface,  475  feet  long,  and  rather  crooked.  The  sec- 
ond level,  120  feet  below  the  surface,  runs  north  of  the  shaft  for  240 
feet  and  120  feet  south  of  it.  The  third  level,  180  feet  below  the  surtiice, 
extends  100  feet  to  the  south  and  connects  with  an  incline  300  feet  deep. 
Tiie  lode  is  here  5  feet  wide  and  is  encased  in  good  walls.  The  richest 
ore  was  taken  out  60  feet  north  of  the  main  shaft  and  60  feet  from  the 
surface ;  very  good  ore  was  also  found  at  a  depth  of  120  feet  and  130 
feet  south  of  the  main  shaft.  The  subjoined  section  of  the  mine,  taken 
on  the  plane  of  the  vein,  will  give  a  very  good  idea  of  the  work  done 
so  far : 


Ortiz  Mine,  Old  Placer  Mountains,  New  Mexico. — Scale,  200  feet  to  the  inch. 

North  is  on  the  left  hand  of  the  sketch.  S  S,  S'  S',  S"  S",  are  parts  of  the  vein  containing  pyrites. 
The  workings  shaded  are  those  of  the  old  Mexican  proprietors.  Later  stopes  have  been  outlined,  but 
not  shaded.  The  main  shaft,  the  Ions  levels  to  the  south,  and  the  irregular  incline  on  the  north,  are 
later  than  the  old  Mexican  excavations.  The  Ortiz  shaft  is  the  first  opening  into  these  latter,  north  of 
the  main  shaft. 


The  Brelini  lode  is  worked  by  the  New  Mexico  Mining  Company, 
Colonel  Anderson,  superintendent.  They  have  sunk  three  shafts,  the 
second  865  feet  distant  from  the  first,  and  the  third  450  feet  from  the 
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second.  No.  1  shaft  is  31  feet  deep,  and  a  drift  20  feet  long  is  run  from 
it  toward  the  east.  The  ledge  is  here  2  feet  wide,  strikes  north  7S^ 
east,  and  dips  75°  south. 

No.  2,  northeast  from  the  iirst,  is  40  feet  deep  and  shows  the  vein  to 
be  of  the  same  width  as  in  No.  1. 

No.  3  is  8S  feet  deep.  The  lode  dips  here  50°  south.  The  ore  in  all 
the  shafts  is  iron-stained  quartz,  and  prospects  well  in  parts  of  the  vein. 

Many  lodes  have  been  discovered  besides  the  above,  but  they  are 
not  opened. 

The  new  mill  has  only  recently  started,  and  for  that  reason  and  the 
great  drought  during  the  season  the  whole  product  from  both  the  old  and 
new  placers,  during  last  year,  does  probably  not  reach  quite  $10,000. 
$45  per  month  has  been  piiid  to  Mexican  miners ;  anthracite  coal  costs 
$5  per  ton,  at  the  mill;  wood,  $2  25  per  cord;  lumber,  $25  per  thou- 
sand feet  at  the  saw-mill,  and  $40  delivered  at  the  mines.  The  present 
population  of  the  district  of  Real  de  Dolores  is  about  150  souls. 

The  principal  mines  worked  during  the  last  year  at  Keal  del  Tuerto 
are  the  Oandelaria  and  Hutchinson,  on  the  south  side  of  Old  Placer  Moun- 
tains, and  the  Ramirez  and  Brown,  at  the  Tuerto  Mountains.  A  stamp- 
mill  (10  stamps  of  525  pounds  each,  dropping  10  inches  and  SG  times 
per  minute,  driven  by  a  20  horse-power  engine)  has  been  erected  lately, 
which  has  crushed  ore  from  the  Ramirez  and  Candelaiia  lodes  with  sat- 
isfactory results.  This  mill  was  sold  a  short  time  ago  to  the  parties 
who  work  the  Candelaria.  On  this  lode  they  have  started  two  tunnels, 
one  12  feet  below  the  other.  The  vein  strikes  in  this  locality  north  7^ 
east,  and  dips  west;  at  the  breast  of  the  upper  tunnel,  30  feet  in,  the 
vein  is  faulted  by  a  cross  vein  of  kaolitie,  1  foot  wide,  which  courses 
north  33°  east.  Further  north,  toward  the  top  of  the  hill,  the  lode  has 
formerly  been  worked  by  an  open  cut,  bearing  north  23°  east.  It  is  150 
feet  long,  and  at  the  deepest  part  the  excavation  is  G4  feet  in  depth. 
From  this  locality  rich  ore  has  been  extracted,  which  yielded  good  re- 
turns by  mill  process.  In  its  southwest  part  the  lode  bears  north  18° 
east,  and  dips  80°  west.  The  tunnels  are  started  about  150  feet  below 
the  old  workings. 

The  Hutchinson  mine,  situated  on  the  same  side  of  the  mountain,  i)ros- 
pects  well,  but  no  quartz  has  been  crushed  as  yet.  The  ore  consists  of 
a  granular,  iron-stained  quartz,  containing  garnets  and  malachite.  Sev- 
eral other  lodes  on  the  same  hill  contain  the  same  kind  of  ore. 

The  most  remarkable  mine  on  Tuerto  Mountains  is  the  Ilamirez.  The 
lode  is  25  feet  wide,  and  carries  decomposed  iron-stained  quartz  and  mal- 
achite, with  free  gold.  In  former  times  it  has  been  worked  by  the  Mex- 
icans, who  dug  four  large  caves  into  it,  leaving  pillars  for  support.  Mr. 
George  Brown  has  opened  the  lode  lately  by  an  open  cut  about  50  feet 
long  and  25  feet  deep.  The  vein  forms  a  very  regular  stratum  of  brown 
and  green  color  between  parallel  and  well-defined  walls.  It  lies  nearly 
horizontal,  its  dip  being  only  10  degrees  to  the  southwest,  (into  the  hill.) 
Six  average  samples,  taken  from  different  parts  of  the  vein,  prospected 
well,  yielding  from  $10  to  $20  to  the  ton.  In  another  locality,  about 
500  feet  from  the  opening  just  mentioned,  the  lode  has  been  exposed  by 
stripping  it  of  the  surface  soil.  It  shows  transparent  and  partly  crys- 
tallized quartz,  with  malachite  and  copper  pyrites.  An  attempt  was 
made  to  smelt  this  ore  in  a  little  adobe  furnace  near  by,  which  proved, 
of  course,  a  failure,  as  the  ores  had  not  been  dressed. 

The  Brown  lode,  recently  discovered,  has  a  course  of  north  89°  east, 
and  dips  80°  south.  It  has  good  walls,  and  the  shaft,  now  35  feet  deep, 
shows  two  seams  of  brown,  ierrugiuous  quartz,  with  free  gold  visible  to 
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the  naked  eye.    One  of  these  seams  is  5  inches,  aud  the  other  3  feet 
wide.    ]^o  ore  has  as  yet  been  worked  at  the  mill. 

Another  very  promising  lode  on  Tiierto  Mountains,  which  prospects 
very  well,  is  the  Humboldt  100^/i,  so  called  in  honor  of  Humboldt's  cen- 
tennials. 


CHAPTEE  LYIII. 

MISCELLANEOUS. 

Indications  of  placer  gold  are  very  general  all  over  ISTew  Mexico,  and 
I  believe  that  with  the  introduction  of  hydraulics  this  interest  will  be- 
come a  very  prominent  one  in  the  future.  Color  can  be  found  almost 
anywhere  in  those  regions  where  the  older  rocks  are  the  underlying 
formation  or  wiiere  they  are  adjacent  to  the  gulches.  Even  in  the  very 
city  of  Santa  Fe  color  can  be  got. 

The  Sierra  Blanca  mining  district  is  a  district  but  lately  discovered 
and  organized.  It  lies  in  the  county  of  Lincoln,  and  embraces  the 
Sierras  Blanca,  Carrizo,  Patos,  and  Jicarilla.  It  embraces  between 
three  and  four  hundred  square  miles.  In  and  around  these  mountains 
are  the  ruins  of  a  large  luimber  of  ancient  towns,  the  reliable  history  of 
which,  as  well  as  that  of  their  inhabitants,  is  unknown.  The  traditions 
of  the  Mexicans  and  Indians  say  that  these  towns  were  iidiabited  by 
a  people  who  worked  mines  for  precious  metals  in  these  mountains,  and 
some  late  discoveries  do  indeed  ])oint  to  such.  Situated  in  a  portion  of 
the  Territory  which  until  recently  was  but  little  known  and  within  the 
range  of  the  Apaches,  these  mountains  were  looked  upon  by  the  pros- 
pector as  an  Eldorado,  which  could  only  be  reached  by  the  concerted 
action  of  a  number  of  men. 

During  the  past  summer  a  party  spent  a  few  weeks  prospecting  in 
this  district.  They  found  a  number  of  good  placers  and  numerous  lodes 
of  gold  bearing  quartz.  One  of  the  gulches  discovered,  the  Nogal,  is 
now  worked  and  yields  from  $8  to  $  LO  per  hand,  daily,  with  only  a  small 
sluice  head  of  water.  The  placers  generally  lie  in  patches  along  the  side 
of  the  mountains,  and  the  dirt  will,  in  many  places,  pay  carting  to  the 
water  for  washing.  In  the  Jicarilla  Mountains  is  a  large  amount  of 
dirt  which  prospects  well.  Prior  to  18G1  mines  were  worked  here  by 
the  Mexicans,  who  had  to  cart  the  dirt  from  one  direction  and  water 
from  another.  Still  they  took  out  a  large  amount  of  gold  and  made  a 
paying  business  of  it ;  but  at  the  present  time  the  ditference  between 
free  lalior  and  the  peon  labor  of  that  time  would  swallow  the  profits. 
The  only  lodes  which  have  been  in  any  way  developed  are  the  Nogal 
and  Sierra  Blanca.  The  former  lies  in  a  bench  of  the  White  Mountains, 
between  the  Nogal  and  Tartelita  Creeks,  and  about  three-quarters  of  a 
mile  from  either.  The  vein  matter,  at  a  depth  of  15  feet  from  the  sur- 
face, is  6  feet  wide,  and  consists  of  blue  talcose  rock  with  narrow  seams 
of  quartz  running  through  it.  The  latter  contain  iron  pyrites  and  free 
gold.  Both  walls  are  syenite,  the  hanging  wall  firm,  the  foot-wall  soft 
and  partly  decomposed.  An  assay  from  an  average  sample  sliowed  ^79 
gold  ])er  ton.  This  lode  is  admirab^.y  situated  for  working.  Water  from 
the  Nogal  Creek  can  be  brought  directly  over  the  lode  by  means  of  a 
ditch  two  miles  in  length. 

The  Sierra  Blanca  lode  lies  seven  miles  distant  from  the  Nogal  in 
a  southwesterly  direction,  and  was  discovered  by  the  convergency  of 
the  lodes  in  the  benches,  which  all  seemed  to  point  to  this  vein.    Its 
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outcrop  is  found  on  the  summit  of  a  high  ridge  between  the  Eio  Bonito 
and  jSTogal  Creek,  and  shows  a  width  of  30  feet.  It  is  a  white  calcareous 
rock,  and  assays  between  $40  and  $50  per  ton.  The  quantity  of  this 
ore  appears  to  be  inexhaustible. 

Many  other  lodes  will  undoubtedly  be  found  in  these  mountains,  as 
soon  as  they  are  more  thoroughly  prospected ;  the  indications  of  gold, 
silver,  and  copper  ores  are  very  abundant.  In  the  Canon  del  Agua, 
Sierra  de  la  Madalena,  sixteen  miles  west  of  Socorro,  on  the  Kio  Grande, 
a  new  gold  bearing  locality  was  discovered  during  last  summer.  Sink- 
ing a  shaft  to  the  bed  rock,  the  prospectors  found,  immediately  over- 
lying it,  a  stratum  of  yellow,  heavy  dirt,  which  contained  no  gold  what- 
ever. Above  this  yellow  dirt  a  black  layer  prospected  sixteen  "colors" 
to  the  pan ;  the  next  stratum  above  gave  four,  the  following  five,  and 
one  still  higher  up  six  "colors"  to  the  pan,  while  the  surface  dirt  showed 
in  one  pan  two,  and  in  another  one  "  color."  In  several  other  localities 
from  five  to  fifteen  "  colors "  per  pan  were  found  in  the  surface  dirt. 
Although  all  this  was  quite  encouraging,  and  furthermore  a  plentiful 
supply  of  water  could  be  had  in  the  Canon  del  Agua  during  the  entire 
year,  work  was  not  continued  on  account  of  the  limited  means  of  the 
party  at  work. 

oSTot  less  interesting  districts  are  those  of  Arroyo  Hondo  near  Taos  and 
Euibuda,  Picuries,  &c.,  between  Taos  and  Santa  Fe,  and  the  almost  un- 
prospected  western  slope  of  the  Rocky  Mountains,  between  Saugre  de 
Christo  Pass  near  the  southern  boundary  line  of  Colorado  and  Santa  Fe. 
The  valley  of  Taos  is  the  principal  agricultural  district  in  New  Mexico ; 
labor  and  provisions  are  very  cheap  here,  and  this  circumstance  will 
greatly  tacilitate  the  reopening  of  mines  in  this  neighborhood.  Taos 
has  been  a  mining  district  in  former  times,  until  1080,  the  year  in  which 
the  revolt  of  the  Pueblo  Indians  against  their  Spanish  oppressors  took 
place.  At  that  time  the  Jesuits,  who  were  then  the  principal  miners, 
and  who  ust  d  the  Pueblo  Indians  as  slaves  in  their  mines,  were  massa- 
cred. Mr.  Gregg  says  in  relation  to  this,  "  Tradition  speaks  of  numer- 
ous productive  mines  having  been  in  operation  in  New  Mexico  before 
the  expulsion  of  the  Spaniards  in  1080.  But  the  Indians,  seeing  that 
the  cupidity  of  the  conquerors  had  been  the  cause  of  their  former 
oppressions,  determined  to  conceal  all  the  mines  by  filling  them  up  and 
obliterating  as  much  as  possible  every  trace  of  them.  This,  it  is  told, 
was  done  so  effectuallj',  that  after  the  second  conquest  (the  Spaniards 
not  having  turned  their  attention  to  mining  pursuits  in  tlie  meantime) 
the  succeeding  generations  were  unable  to  discover  them  again.  Indeed, 
it  is  now  generally  credited  by  the  Spanish  population,  that  the  Pueblo 
Indians  up  to  the  present  day  are  acquainted  with  the  "locales"  of  a 
great  number  of  these  wonderful  mines,  of  which  they  most  sedulously 
preserve  the  secret. 

"  It  is  not  at  all  probable,  however,  that  the  aborigines  possess  a  tenth 
part  of  the  knowledge  of  these  ancient  fountains  of  wealth  that  is  gen- 
erally attributed  to  them ;  but,  that  many  valuable  mines  were  once 
wrought  in  this  province,  not  only  tradition,  but  authenticated  records 
and  existing  relics  sufhciently  prove.  In  every  quarter  of  the  Territory 
there  are  still  to  be  seen  vestiges  of  ancient  excavations,  and  in  some 
places  ruins  of  considerable  towns,  evident! v  reared  for  mining  pur- 
poses." 

Thus  far,  Mr.  Gregg.  Tradition,  in  a  country  like  this  has,  of  course, 
many  wonderful  and  extravagant  tales  to  tell.  Thus,  in  the  Taos  Valley, 
and  at  the  mines  of  Arroyo  Hondo,  the  story  goes,  and  finds  the  most 
earnest  believers,  that  a  Mexican,  by  the  name  of  Vigil,  found  in  an  old 
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church  at  Guadelajara,  Mexico,  a  document,  in  v/hich  it  was  .stated  that 
the  Spaniards  had  worked  mines  in  the  Taos  (Pueblo)  Mountains  for 
silver;  that  they  took  out  millions,  and  had  foiu-teen  millions  on  hand 
at  the  time  of  the  massacre,  (1080,)  which  they  concealed  in  a  shaft. 
The  paper  stated  that  these  silver  mines  were  situated  on  the  southwest- 
ern slope  of  the  Paeblo  Mountains.  A  similar  story,  givnng  fourteen 
millions,  is  told  about  Grau  Quivira,  near  Fort  Stanton.  The  former 
statement  is  corroborated  by  recent  experience,  as  far  as  the  existence 
of  silver  bearing  ores  in  these  mountains  is  concerned.  Some  specimens 
from  a  vein  at  the  head  of  Red  River,  between  Moreno  and  Taos,  were 
brought  to  Santa  Fe  by  a  Swedish  miner,  Gus  Lawsou.  They  contained 
quartz,  galena,  and  zinoblende,  and  they  were  fouiul  to  contain  $129 
silver  per  ton  and  a  trace  of  gold.  The  lode  from  which  these  speci- 
mens were  taken  is  owned  by  three  Swedes,  Lawson,  Olsen,  and  Peter- 
sen, and  named  "  Star  of  New  Mexico."  Another  sample  of  galena, 
brought  by  Mr.  Knapp  from  the  same  neighborhood,  yielded  $30  08 
silver,  and  $15  gold,  per  ton.  As  there  is  an  abundance  of  wood,  water, 
and  grass  in  these  mountains,  and  hostile  Indians  are  met  with  only 
exceptionally,  it  is  to  be  hoped  that  prospecting  will  be  continued  more 
thoroughly  than  heretofore. 

When  the  Spaniards  i^ame  back  to  New  Mexico,  about  the  close  of  the 
seventeenth  century,  it  was,  as  reported  at  Taos,  expressly  stipulated 
by  the  Pueblo  Indians  that  they  should  not  be  allowed  to  engage  in 
mining,  but  only  in  cultivating  the  soil.  This  may  account  for  the 
entire  abandonment  of  mining  for  a  long  time  after  that  period.  The 
mining  records  relating  to  the  time  before  1080  have  probably  been  lost 
during  the  flight  of  the  Spaniards  to  El  Paso;  a  search  of  the  old  Span- 
ish archives,  at  Santa  Fe,  has  only  revealed  the  following  Spanish 
grants : 
1085.  Nuestra  Sra.  del  Pilar  de  Saragossa.,  en  la  sierrilla  del  Fray  Cristoval, 

E.  and  W.,  45  leagues  from  El  Paso.     (Found  by  a  soldier  of  the 

Spanish  army,  w-hile  retreating  to  El  Paso.) 
1700.  ISanfaRosa  in  the  San  Marcos  Hill,  (Santa  Fe  County.) 
1710.  ArchaiKjel  San  Miguel,  fifteen  to  sixteen  miles  from  Santa  Fe. 
1713.  Ul  Glorioso  Patriarca  Seiior  San  Joseph,  running  north  and  south 

in  the  Cerro  Colorado,  (Embuda.) 

1713.  Nuestra  Sra.  de  los  Reijes  de  Linares,  an  old  covered  up  mine  in  the 
Sierra  de  San  Lazaro,  (Old  Placer  Mountains.) 

1714.  Gift  of  the  same  mine  or  part  of  it,  (north  and  south.) 

1717.  San  Pablo,  five  leagues  from  Santa  Fe,  between  Cienega  and 
Cienegilla. 

1744.  Nuestra  Sra.  del  Pilar  de  Saragoza,  (registro,)  three  leagues  del  Pu- 
eblo San  Lorenzo  de  Picuries. 

1744.  San  Antotiio  de  Padua,  (east  and  west,)  three  leagues  from  Pi- 
curies. 

1744.  Santa  Bosa  de  Lima,  (east  and  west,)  two  leagues  from  Picuries. 

1703.  Calchihuite. 

1704.  Nuestra  Sra.  de  Dolores,  one  league  south  of  the  Cerillos  ranch. 
1818.  La  preciosa  Sangre  de  mi  Seilor  Jesu  Cristo  at  Abiquiu,  in  the  Sierra 

del  Cobre. 
1830.  Santo  Nino,  (conveyance  of,)  in  the  Oro  Mountains. 
1833.  December  18.  Santa  Rosalia,  Jose  Francisco  Ortiz,  in  the  Sierra  de 

Oro,  west  of  the  Mina  del  Compromiso,  (north  and  south.) 
1833.  JDecember  10.  Mine  adjoining  the  Ortiz  mine. 
1840.  Santo  Nino,  north  of  the  Ortiz  mine,  (old  placer.) 
1840.  jMine  in  the  Eeal  Sau  Francisco  del  Tuerto. 
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Iq  the  Taos  Valley,  at  the  foot  of  the  Pueblo  Moimtaiiis,  gold  has 
been  found,  according  to  Mr.  Kroenig,  Lucien  Stewart,  and  others.  On 
the  reservation  of  the  Pueblo  Indians  prospecting  is  prohibited  by  that 
tribe,  but  north  of  it,  about  twelve  miles  from  Fernandez  de  Taos,  the 
Arroyo  Hondo  and  the  gulches  west  of  the  Caiion  del  Agua  are  known 
to  contain  sufficient  quantities  of  gold  to  make  washing  for  it  by  means 
of  hydraulics  and  cheap  labor  a  remunerative  business.  The  placers  near 
San  Oristoval,  Garapata,  and  Lama  Creeks  are  also  auriferous.  In  the 
latter  locality  considerable  washing  has  been  carried  on  formerly.  In 
theacequia  (ditch)  near  the  town  of  llio  Colorado,  the  nativas  have  often 
been  seen  washing  gold,  and  near  iSan  Cristoval,  ]\Ir.  Kroenig,  an  old 
resident  of  New  Mexico,  found  a  nugget  worth  about  one  dollar.  Near 
the  llio  Colorado  a  silver  mine  was  worked  several  years  ago,  and  Messrs. 
Latapie  and  St.  Vrain  mined  silver  ores  from  a  lode  near  the  plaza  San 
Antonio.  Last  year  the  Arro^^o  Hondo  Mining  and  Ditcb  Company,  have 
erected  a  20-stamp  mill  in  a  very  promising  locality,  about  one-half  mile 
above  San  Antonio.  Their  ditch  furnishes  ample  power  to  propel  the 
stamps,  and  as  the  wages  of  Mexican  miners  are  only  one  dollar  per  day 
and  provisions,  wood  and  timber  are  very  plentiful  and  cheap,  the  ex- 
traordinary combination  of  all  the  facilities  for  working  very  low  grade 
ores  seems  to  forebode  a  success.  The  mill  is  set  up  but  as  yet  uncovered ; 
the  stamps  weigh  425  pounds  eacb,  and  are  propelled  by  a  30i-inch  Lef- 
fel's  turbine  wheel.  The  whole  cost  of  the  mill,  including  freightsj^ has 
been  .$0,150.  It  was  manufactured  by  Gates,  of  Chicago.  The  freight 
from  Chicago  to  Arroyo  Hondo  has  been  eight  cents  per  pound,  and 
from  the  end  of  the  Kansas  Pacific  railroad  to  Arroyo  Hondo,  four 
cents. 

The  hill  out  of  which  the  company  are  digging  their  ore  consists  oi 
syenite  and  talcose  slate,  and  is  perfectly  covered  with  float  quartz.  So 
far  they  have  been  working  on  an  immense  surface  slide,  called  "  the 
Henk,"  the  quartz  of  which  prospects  very  well,  and  in  which  exceed- 
ingly rich  specimens  showing  free  gold  have  been  found.  Yet  the  result 
has  not  been  satisfactory,  although  the  cost  of  milling  is  estimated  by 
Lucien  Stewart,  one  of  the  owners,  to  be  only  80  cents  per  ton.  The 
mines  are  not  yet  sufficiently  o])ened  to  furnish  a  regular  sux)ply  of  pay- 
ing ore  to  the  mill. 

The  mountains  between  Taos,  Picuries,  and  Embuda,  contain,  also  gold 
mines  which  have  been  worked  in  former  years.  The  mountains  and 
gulches  near  Mora  contain  float  quartz  and  gold,  but  are  not  much  pros- 
pected. This  place  is  situate  west  of  Fort  Union,  in  a  very  pleasant 
valley,  which  abounds  in  water,  timber,  and  grass  lands.  In  all  these 
last-mentioned  districts  the  gold  occurs  free,  and  is  easily  extracted  by 
the  common  stamp-mill  process.  Some  gold  has  been  brought  to  Santa 
Fe  during  the  last  year  from  the  San  Juan,  but  no  particulars  could  be 
learned  about  it. 

Silver  has  not  been  produced  in  the  Territory  during  the  last  year, 
although  many  mines  carrying  that  metal  exist  in  its  boundaries.  The 
principal  silver-bearing  localities  are  the  Organ  Mountains,  the  Cerrillos, 
the  Saudia  Mountains,  the  Madaleua  Mountains,  Pinos  Altos,  and  the 
Taos  Mountains.    The  two  last  places  have  already  been  described. 

The  Organ  Mountains,  so  called  from  the  immense  clifits,  resembling 
organ  pi[)es,  which  appear  in  them  in  many  localities,  are  situate  in  the 
southern  part  of  the  Territory,  15  miles  west  of  Las  Cruces,  on  the  Pvio 
Grande  del  Norte.  The  valley  of  the  river  at  this  point  is  very  beautiful 
and  fertile,  and  is  known  everywhere  as  the  Mesilla.  A  tri- weekly  stage 
line  between  Santa  Fe  and  Albuquerque,  and  a  weekly  one  between 
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Albuquerque  and  Mesilla,  connects  this  part  of  the  Territory  with  its 
capital.  The  distance  from  Santa  Fe  to  Mesilla  is,  according  to  the 
schedules  of  distances  in  the  office  of  the  general  commanding  the  dis- 
trict of  New  Mexico,  279.65  miles.  The  rocks  constituting  the  Organ 
Mountains  are  porphyry,  palaeozoic  metamorphosed  sandstones,  and 
carboniferous  limestone.  The  latter  two  encase  lodes  of  argentiferous 
galena,  iron  pyrites,  copper  glance,  carbonate  of  copper,  and  the  products 
of  decomposition  of  galena  and  pyrites,  together  with  a  gangue  of  calca- 
reous spar  and  heav}^  spar.  The  lodes  are  gjpnerally  of  good  width, 
frequently  as  wide  as  six  feet,  and  some  of  them  have  been  worked  suc- 
cessfully in  former  times.  A  Mr.  Stevenson  is  reported  to  have  taken 
$20,000  in  silver  out  of  his  Stevenson  Mine.  The  scarcity  of  water  at 
the  mines  and  the  fact  that  the  region  is  unfortunately  very  much  ex- 
posed to  the  Apaches,  are  the  principal  impediments  to  successful 
mining. 

The  Stevenson  and  Adelia  mines  have  been  described  by  Professor 
E.  E.  Owen,  and  E.  T.  Cox  has  assayed  some  of  the  ore.  A  specimen 
from  the  Stevenson  contained  30  per  cent,  of  lead  and  1.8  per  cent, 
of  silver. 

The  Cerrillos,  17  miles  southwest  of  Santa  F(S,  contain  many  silver- 
bearing  lodes,  which  have  never  been  described,  although  they  are  well 
worth  it.  They  are  situate  on  an  old  Spanish  grant  belonging  to  the 
Baca  y  Delgado  family.  The  Cerrillos  are  a  series  of  low  undulating 
hills,  about  six  miles  long  and  three  miles  wide,  and  consist  mostly  of 
granitic  rocks;  a  few  of  them  are  of  volcanic  origin.  From  a  coue  made 
up  of  basaltic  lava  near  Martin's  ranch,  a  splendul  view  of  the  Old  aud 
New  Placer  Mountains  in  the  southeast,  the  Bernalillo  in  the  southwest, 
Santa  Fe  in  the  north,  and  the  Jenez  Range  in  the  west,  is  spread  be- 
fore the  visitor.  Through  the  kindness  of  Don  Jose  Baca  y  Delgado, 
the  following  mines  could  be  visited  under  his  guidance: 

Santa  Kosa,  discovered  forty  years  ago  by  Alvarado,  is  situate  in  a  small 
valley  surrounded  by  hills.  The  inclined  shaft  is  50  feet  deep,  but  mostly 
caved  in.  The  lode  is  G  feet  wide,  strikes  north  23^  east,  and  dips  80^" 
northwest.  The  walls  are  granite,  and  encase  argentiferous  galena, 
zincblende,  iron,  and  copper  pyrites,  in  a  gangue  of  hard  quartz.  About 
twenty  tons  of  ore  are  lying  oil  the  dump.  Cedar  and  pine  are  abundant 
in  the  neighborhood. 

Mina  Raeleua. — The  lode  consists  of  two  layers  on  the  surface,  one  of 
which  is  three  feet,  the  other  one  foot,  wide.  It  crosses  the  stratitication 
of  the  country  rock,  (granite,)  strikes  north  15^  east,  and  dips  80°  south- 
west. The  ore  consists  of  galena,  zincblende,  iron  and  copper  pyrites, 
and  the  products  of  decomposition  of  these  ores,  all  in  a  gangue  of  quartz 
and  partly  decomposed  feldspar.  The  inclined  shaft  on  this  vein  is  120 
feet  deep. 

Mina  del  Tiro  is  situate  on  the  east  side  of  the  Cerrillos,  in  the  Canada 
de  las  Minas.  An  incline  150  feet  and  a  vertical  shaft  100  feet  deej), 
connect  with  extensive  montones  (drifts)  of  over  300  feet  in  length  and 
with  many  chambers.  All  are  lilied  with  water.  The  remains  of  an 
old  canoe,  which  was  used  for  crossing  water  in  the  mine,  are  still  there. 
These  excavations  were  made  by  the  Jesuits,  probably  before  1080,  and 
the  expense  has  been  estimated  at  $100,000.  Silver  ore  is  visible  iu 
large  quantities.  It  consists  of  the  same  minerals  as  described  in  the 
above-named  mines,  but  zinc-blende  is  so  predominant  that  the  ore 
was  found  refractory  in  smelting.  The  proper  way  to  work  it  would  be 
by  chloridizing,  roasting,  and  amalgamation.  Salt  for  this  purpose  can 
De  had  iu  large  quantities  at  the  salt  lakes  south  of  Santa  Fe. 
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CaJchihiiitc  (Turqiiois)  is  mi  immense  mine,  entirely  caved  in.  It  was 
formerly  worked  by  the  Pueblo  Indians  for  turquoises.  Small  seams  of 
this  mineral  are  still  visible,  but  it  seems  to  be  of  an  inferior  kind.  Two 
large  geius  Irom  this  place  are  said  to  have  been  presented  by  the  In- 
dians to  Charles  V. 

Many  other  mines  and  silver  lodes  were  visited,  but  the  former  were 
too  much  caved  in,  the  latter  too  little  opened  to  admit  of  anything  like 
a  reliable  description.  It  may  be  mentioned,  however,  in  this  connec- 
tion, that  an  assay  of  a  specimen  of  very  coarse  galena  from  one  of  the 
last-mentioned  veins  gave  a  result  of  7G  i)er  cent,  of  lead,  and  142  75 
silver  per  ton. 

The  iSandia  Mountains  aie  very  little  prospected.  They  are  situate 
between  Albuquerque  and  the  New  Placer,  and  contain  many  regular 
and  well-detined  lodes  of  argentiferous  galena  in  a  gangue  of  calcareous 
spar.  A  sample  assayed  from  one  of  these  yielded  $33  75  silver  per  ton 
of  2,000  pounds. 

The  Madalena  Mountains  are  situate  about  thirty  miles  west  of  Scor- 
ro,  a  town  on  the  Rio  Grande  del  Norte,  and  one  hundred  and  forty-three 
south  of  Santa  Fe.  Three  years  ago  a  California  miner  found  a  very 
rich  i)iece  of  silver  ore  in  these  mountains,  and  subsequent  prospecting 
expeditions  resulted  in  the  discovery  of  many  lodes,  most  of  them  small, 
but  rich  in  copper  and  silver.  A  specimen  yielded,  by  assay,  $109  06 
silver  per  ton;  others  are  reported  to  have  assayed  as  high  as  $500. 

The  Santa  Juliana  lode  is  said  to  be  a  very  large  galena  lode,  which 
carries  $0  per  ton  in  silver.  Most  of  the  veins  have  been  but  very  im- 
j)erfectly  opened,  as  will  be  seen  from  the  following  description  of  the 
region : 

The  Madalena  Mountain  range  rises  abruptly  from  the  plains  to  a 
height  of  over  2,000  feet.  It  extends  about  forty  miles  in  a  north  and 
south  direction,  and  is  on  an  average  three  or  four  miles  wide.  The 
principal  rocks  constituting  it  are  limestones  and  metamorphosed  sand- 
stones. The  mineral-bearing  veins  are  found  on  the  summit  and  along 
the  western  slope  of  the  range,  the  greatest  number  being  located  on  its 
northern  end.  Some  of  the  caBons  along  the  sides  of  the  mountain  con- 
tain placer  gold,  but  the  quantity  is  insufiicient  for  profitable  working. 

The  Wa.shuu/ton  lode  is  located  at  the  summit  of  the  range  near  its 
northern  end,  and  forms  the  crest  for  a  considerable  distance.  It  strikes 
northwest  and  southeast,  and  dips  about  35°  to  the  southwest.  It 
is  large  and  well  defined  and  carries  copper,  lead,  silver  and  gold  ores. 
The  first  named  are  predominant.  The  openings,  so  far,  are  inconsid- 
erable, the  deepest  shaft  being  less  than  30  feet. 

The  Chavez.,  south  of  the  Wasliington,  on  the  summit  of  the  range,  has 
nearly  the  same  strike  and  dip,  and  apx^ears  to  be  its  extension.  It  is 
a  contact  vein  between  the  limestone  and  sandstone,  and  carries  the 
same  ores  as  the  Washington  ;  the  lead  ores,  however,  predominate. 

The  ^aiita  Juliana^  at  the  base  of  the  western  slope  of  the  mountain, 
has  the  same  strike  and  dip  as  the  Chavez.  It  is  a  very  large  vein,  from 
10  to  20  feet  wide,  and  has  been  traced  on  the  surface  for  a  long- 
distance. It  contains,  principally,  carbonates  of  lead ;  besides  this,  cop- 
per, silver,  and  gold.  The  gangue  is  impregnated  throughout  Avith  min- 
eral, and  the  vein  is  undoubtedly  capable  of  producing  extraordinarily 
large  amounts  of  ore  when  properly  opened.  Good  pine  timber  and 
plenty  of  water  are  close  at  hand  on  every  side,  and  the  adjacent  plains 
are  covered  with  a  luxuriant  growth  of  gramma  grass. 

The  Huhbell  is  located  in  a  small  range  of  low,  grassy  hills,  about 
seven   miles  northwest  of  the   Santa  Juliana.     It  strikes  northwest 
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and  southeast,  and  stands  nearly  vertical.  The  vein  is  small,  but  its 
very  straight  course  can  be  traced  on  the  surface  for  a  long  distance. 
The  ores  seem  to  be  formed  by  the  decomposition  of  fahlerz,  and  consist 
of  carbonates  of  copper,  chloride  of  silver,  &c.  They  are  very  rich  and 
can  be  reduced  by  amalgamation. 

The  Corona  de  Pueblo  has  the  same  strike  and  dij)  and  carries  the 
same  ores  as  the  Hubbell.  A  number  of  similar  veins  are  in  the  same 
vicinity,  all  of  which  are  only  slightly  opened.  They  are  situated  in 
the  pass  about  twenty  miles  east  from  the  Rio  Grande.  The  Corona  de 
Pueblo  is  ten  or  twelve  feet  thick,  dips  at  a  slight  angle,  and  carries 
carbonates  and  copper  glance.  It  has  been  very  imperfectly  opened ; 
the  shaft,  20  feet  deep,  has  not  yet  passed  through  the  vein.  The  ore 
contains  a  small  amount  of  gold  and  silver. 

About  a  year  ago  adobe  furnaces  were  erected  at  some  of  the  Mada- 
lena  mines  aud  considerable  amounts  of  ore  were  smelted.  The  enter- 
prise was,  however,  unsuccessful. 

Whenever  railroads  shall  traverse  this  country,  its  mines  will  be  of 
great  value,  as  they  will  possess  then  every  facility  for  successful  work- 
ing. For  present  working  the  ores  are  too  poor  in  the  precious  metals 
to  stand  the  large  cost  of  transportation  for  supplies  and  the  metal. 

The  principal  copper  mines  of  the  Territory  have  already  been  de- 
scribed. Besides  those  already  mentioned,  the  mountains  between  Taos 
and  Moreno,  at  Abiquiu,  Tijeras,  and  Manzano,  may  be  enumerated  as 
localities  rich  in  copper  ores.  The  mines  of  I^acimiento  and  Jemez, 
where  small  seams  of  native  copper  occur  between  layers  of  sandstone, 
have  been  abandoned,  as  have  also  those  of  Tijeras.  Most  of  these 
mines  are  not  likely  to  be  successful  until  railroad  communication  with 
the  civilized  world  is  established. 

Some  of  the  gold  lodes  near  Real  del  Tuerto,  however,  might  be 
worked  to  a  profit  even  at  the  present  time  by  extracting  both  gold  and 
copper  by  means  of  the  proper  dressing  and  smelting  works.  There  is 
so  much  gold  o»e  carrying  a  large  percentage  of  copper  found  at  these 
mines,  that  a  very  successful  business  could  be  done  on  that  basis,  es- 
pecially as  the  anthracite  coal  of  the  vicinity  furnishes  a  very  cheap 
and  convenient  fuel. 


CHAPTER  LIX. 

COAL   AND   lEON    ORES. 

The  occurrence  of  anthracite  coal  in  workable  beds  in  the  western 
Territories  near  the  gold  and  silver  districts  is  of  such  great  importance, 
that  I  cannot  conclude  this  report  on  New  Mexico  without  giving  a  de- 
tailed description  of  the  anthracite  mines  at  the  Old  Placer  Mouutaius. 
They  are  situated  near  the  northwestern  foot-hills  of  that  range,  about 
twenty-three  miles  southwest  of  Santa  Fe,  and,  respectively,  four  and 
one-half  and  six  miles  from  the  mining  town  of  Real  de  Dolores. 

It  is  well  known  that  anthracite  beds  occur  in  almost  all  forma- 
tions, though  they  are  mostly  found  in  the  older  rocks  of  the  palae- 
ozoic era,  and  always  in  localities  where  these  rocks  have  either 
been  considerably  disturbed  by  eruptions  and  upheavals  subsequent 
to  the  deposition  of  those  strata,  or  where  hot,  molten  masses,  though 
they  have  not  disturbed  the  original  stratification  of  the  neighboring 
rocks  to   any  considerable  extent,  have,  at  a  former   period,  exerted 
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metamorpliosiDg  influences  on  them.  Thus  the  fact  has  been  satis- 
factorily established  in  many  coal  beds  of  great  extent,  that  they  may 
in  one  locality  consist  of  a  true  anthracite,  while  in  another  locality, 
remote  from  the  causes  of  metamorphism,  the  same  beds,  determined 
as  such  by  the  inclosing  strata  and  the  fossils  found  in  them,  may  con- 
tain bituminous  coal,  or  even  lignite. 

An  entirely  analogous  case  is  presented  by  the  anthracite  beds  of  the 
Placer  Mountains. 

True  anthracite  has  a  specific  gravity  of  1.4  to  1.7,  its  hardness  is 
2-2.5,  and  it  contains  85  to  93  per  cent,  of  fixed  carbon.  Yolatile 
matter  after  drying,  3  to  6  per  cent.  It  is  amorphous,  of  conchoidal 
fracture,  brittle,  has  a  sub-metallic  luster,  iron-black  to  grayish  and 
brownish-black  color,  and  when  pulverized  forms  a  black  powder.  It 
ignites  with  difiBculty  and  at  a  high  temperature,  but  when  ignited  pro- 
duces an  intense  heat.  The  coal  from  the  coal  mines  to  be  described  in 
the  following,  presents  all  these  qualities,  and  there  is,  consequently,  no 
doubt  that  it  is  really  anthracite. 

At  present,  two  mines,  one  and  one-half  miles  distant  from  each 
other,  are  opened  by  the  New  Mexico  Mining  Company. 

A  wagon  road  leads  from  Eeal  de  Dolores  in  a  northwestern  direction 
around  the  foot-hills  of  the  Old  Placer  Mountains  to  the  new  anthracite 
mine.  Before  reaching  the  mine,  the  road  leads  through  a  ravine  parallel 
to  those  where  the  coal  bed  is  exposed  and  about  250  yards  distant  from 
them.  Here  the  outcropping  rocks  consist  of  nearly  horizontal  layers 
of  massive  sandstone,  which  is  covered  with  an  overflow  of  porphyry. 
A  dike  of  the  same  rock  is  found  on  the  lower  side  of  the  croppings  of 
the  Cunningham  gold  mine,  from  where  it  has  been  traced  with  slight 
interrui:)tions  over  six  miles  to  the  old  anthracite  mine,  forming  a  cap 
on  the  massive  sandstones  of  the  coal-bearing  formation.  The  new 
mines  are  situated  at  the  junction  of  two  small  ravines,  forming  a  larger 
one,  which  descends  gradually,  first  in  a  northeastern,  then  in  a 
northern  direction  toward  Galisteo  Creek,  two  and  one-half  miles  dis- 
tant from  the  mines.  The  lower  wall  of  the  coal  bed  is  nearly  level 
with  the  bottom  of  the  arroyo,  and  as  the  dij)  is  about  15°  southeast, 
toward  the  ravine,  the  position  of  the  bed  is  certaiidy  an  exceedingly 
favorable  one  for  opening  and  working.  It  has  been  opened  in  two 
different  localities,  on  the  eastern  side  of  the  south  branch  of  the  ra- 
vine at  the  junction  of  the  two  smaller  ones,  and  on  the  western  side  of 
the  same  branch  about  50  feet  south  of  the  tirst  opening.  The  first  one 
follows  the  dip  of  the  bed  for  a  distance  of  about  35  feet ;  the  whole 
incline,  5  feet  high  by  5  feet  wide,  is  excavated  in  solid  anthracite,  and 
shows  the  bed  to  be  of  great  regularity.  The  following  strata  accom- 
panj'ing  this  coal-bed  are  exposed  to  view  in  this  locality  from  the  bot- 
tom of  the  ravine  to  the  top  of  the  hill : 

Carbonaceous  shales 1  foot 

Anthracite 5  feet 

Carbonaceous  shales 1  foot 

Indurated  clay 4  feet ' 

Laminated  argillaceous  sandstone,  containing  fossils 25  feet 

Massive  sandstone lUO  feet 

In  the  second  locality  the  coal  is  opened  by  three  tunnels,  two  25  feet 
long  and  one  40  feet  long,  showing  the  same  strike  and  dip  of  the  bed 
as  the  incline.  The  anthracite,  however,  is  only  4  feet  thick,  while  the 
thickness  of  the  shale  varies  from  3  to  4  feet. 

About  280  tons  of  coal  have  been  taken  from  this  mine.  It  shows  all 
the  qualities  of  a  true  anthracite,  contains  87.5  per  cent,  of  fixed  car- 
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1)011,  and  wlicn  burning,  shows  only  the  short,  blue  flame  of  carbonic 
oxiclo.  The  steam-boiler  of  the  enji^ine  propellinfif  the  New  Mexico  Min- 
ing Company's  stamp  mill  lias  been  snccessfully  heated  by  it.  A  hnn- 
dred  i)onmls  brought  to  Santa  Fe  were  used  by  Mr.  Bruckner  in  his 
assaying  furnace,  in  order  to  test  the  beating  jiower  practically.  He 
found  tliat  a  white  heat  was  reached  in  a  very  short  time,  and  that  this 
heat  lasted  about  three  times  as  long  as  that  jiroduced  by  au  equal 
weight  of  charcoal.  As  the  material  does  not  coke  in  tho -least,  it  is 
evident  from  this  test  that  it  is  jierfectly  adapted  to  use  in  blast  fur 
naces,  though  it  will  require  a  higher  pressure  of  blast  on  account  of  its 
density,  than  charcoal  or  coke.  As  far  as  its  application  for  all  practi- 
cal purposes  is  concerned,  it  is  undoubtedlj^  fidly  equal  to  Pennsylvania 
anthracite  and  really  the  best  fuel  discovered  so  far  in  the  West. 

Tire  second  coal  mine  is  situated  about  one  and  one-half  mile  south- 
west of  the  one  just  described.  Between  the  two  mines  exists  a  bed  of 
excellent  tire-clay,  some  of  which  was  tested  by  Mr.  Bruckner,  in  Santa 
Fe.  He  made  a  scorifier  out  of  it  and  smelted  lead  and  borax  in  it  in 
the  hottest  anthracite  fire.  It  neither  cracked,  nor  was  it  attacked  in 
the  least  by  the  flux,  so  that  this  test  speaks  w^ell  for  its  use  as  fireproof 
material  in  furnaces. 

Between  the  fire-clay  and  the  following  sandstone  stratum  a  bed  of 
iron  ore  is  found.  Both  carbonate  of  iron  and  hematite  are  present. 
Ores  of  this  kind  as  well  as  boulders  of  magnetic  iron  ore  and  large  de- 
posits of  the  same  abound  in  the  mountains  of  the  Old  and  New  Placer. 
Thousands  of  tons  of  large  boulders  of  great  jnirity  can  be  collected, 
for  instance,  near  the  old  anthracite  mine,  away  from  the  diflerent  ex- 
tensive deposits  of  magnetic  iron  ore,  whicli  occur  in  the  same  locality. 

The  second  anthracite  mine,  spoken  of  above,  is  opened  by  a  tunnel  00 
feet  in  length  driven  into  the  coal  bed  near  the  entrance  of  a  steep  ra- 
vine, the  sides  of  which  are  nearly  perpendicular.  It  is  started  near  the 
bottom  and  on  the  west  side  of  this  ravine,  rising  with  the  dip  of  the 
strata,  which,  as  in  the  locality  spoken  of  first,  is  15°  to  the  east.  The 
following  succession  of  strata,  commencing  at  the  bottom  of  the  ravine, 
is  visible : 

Anthracite  2  feet;  slate  10  inches,  diminishing  toward  the  breast  of 
the  tunnel;  anthracite  1  foot  G  inches  ;  alternating  layers  of  shale,  iron 
ore  and  sandstone  varying  from  5  to  0  inches  in  thickness  ;  laminated 
argillaceous  sandstone,  containing  fossils  ;  and  12  feet  of  massive  sand- 
stone, overflowed  by  felspathic  porphyry.  The  latter  rock  forms  the  east 
bank  of  the  ravine  from  top  to  bottom.  About  100  tons  of  anthracite 
of  an  excellent  quality  have  been  taken  out  and  are  lying  on  the  dump. 
Long  exj)osure  to  the  atmosphere  through  summer  and  winter  have  not 
altered  its  compactness  in  the  least.  It  is  of  jet  black  color  and  con- 
tains 88  per  cent,  of  fixed  carbon  and  5  per  cent,  of  ashes  of  a  brick-red 
color. 

Although  roving  bands  of  hostile  Navajoes  visit  this  locality  some- 
times, and  even  have  their  usual  camping  place  at  the  coal  mine,  the 
splendid  o])portunity  oftered  here  for  procuring  a  cheap  and  superior 
fuel  for  the  surrounding  mining  districts  will  undoubtedly  be  more  ex-^ 
tensively  made  use  of  very  soon.  For  those  who  intend  the  erection  of 
metallurgical  and  especially  smelting  works  for  the  beneficiatiou  of 
the  more  rebellious  gold  and  silver  ores,  and  also  for  copper  and  iron 
smelting  establishments,  the  occurreiu;e  of  these  anthracite  beds  is  of 
the  utmost  importance,  and  will  no  doubt  be  duly  appreciated. 

At  the  south  side  of  the  Old  Placer  Mountains,  at  a  distance  of  ten 
miles  froiM  the  above  described  coal  beds,  an  anthracite  vein  has  beeii 
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opened  iu  the  second  arroyo  east  of  the  ranebo  near  the  spring  on  the 
road  from  Tuerto  to  Dolores.  There  are  two  pits  of  a  depth  of  about  6 
feet.  The  tirst  one  shows  the  following  section  :  Shale  2  feet,  anthra- 
cite 10  inches,  sbale  8  inches,  anthracite  2  feet.  The  strata  course  north 
37°  east  and  dip  75°  northwest.  The  second  pit  is  located  within  100 
feet  from  the  first,  and  contains  only  a  six^inch  seam  of  coal,  which  con- 
tains a  great  deal  of  sulphur. 

Another  coal  bed  is  exposed  near  Galisteo  Creek,  but  as  the  locality 
could  neither  be  visited  nor  a  specimen  procured  from  it,  its  nature  and 
the  quality  of  the  coal  could  not  be  determined.  Indications  of  coal 
oil  are  said  to  exist  here,  as  well  as  two  miles  north  of  Santa  Fe, 
where  a  layer  of  coal  mixed  with  iron  pyrites  occurs. 

Of  the  many  different  localities  where  coal  veins  crop  out  in  the  Ter- 
ritory, I  will  only  mention  the  following :  On  the  reservation  of  the 
Pueblo  Indians  near  Taos,  at  the  foot  of  the  Pueblo  Mountains ;  in 
the  Eaton  Mountains,  on  the  Vermejo  River  near  Maxwell's,  where 
the  beds  are  6  feet  thick  ;  on  the  Pnrgatoire  River,  near  Las  Vegas,  at 
the  Rio  Puerco,  in  the  San  Mateo  Mountains,  and  in  numerous  places 
west  of  Fort  Wingate;  a  large  bed  exists  near  Fort  Craig,  (San  Pedro.) 
Most  of  these  beds  have  been  ably  described  by  Dr.  John  L.  Leconte  in 
his  notes  on  the  geology  of  the  survey  for  the  extension  of  the  Union 
Pacific  railroad,  eastern  division,  from  the  Smokv  Hill  River  to  the 
Rio  Grande,  Philadelphia,  1808. 

Coal  has  been  used  to  a  very  limited  extent  so  far.  The  Vermejo 
iind  San  Pedro  coal  are  used  for  blacksmithiug;  the  latter  also  for  do- 
mestic i)urposes  at  Fort  Craig.  The  anthracite  from  the  Old  Phicer, 
it  has  already  been  stated,  is  used  for  the  heating  of  a  steam  boiler. 
None  of  the  new  Mexico  coal  has  so  far  been  used  for  metallurgical 
purposes,  although  some  of  it  is  very  well  adapted  to  such  use.  No 
attempt  has  ever  l>een  made  to  smelt  iron,  although  ores  exist  in  great 
abundance  and  of  great  purity  in  the  immediate  vicinity  of  anthracite 
coal  and  contiguous  to  fire-clays  and  limestone. 

Iron  ores  occur  in  beds,  and  as  lloat  boulders  in  the  form  of  carbonate 
and  hematite  in  the  coal  measures ;  as  magnetic  iron  ores  they  accom- 
pany the  gold-beiiring  formation.  Every  gulch  and  river  in  this  form- 
ation contains  magnetic  iron  sands,  the  "  marmaje"  of  the  Mexicans ; 
and  pebbles  and  boulders  of  great  ])urity,  the  "•  tepurtite,''or  "la  guia 
del  oro,"  of  the  native  miner.  Large  lodes  of  it,  with  huge  croppiugs, 
are  found  together  with  gold  veins  atthe  Moreno  Mines,  (IS acita  Gulch;) 
at  the  south  side  of  the  Old  Placer  Mountains  the  Mammoth  lode  con- 
tains such  ore  ;  in  the  New  Placer  Mountains  east  of  Tuerto  are  very 
extensive  croppiugs  of  pure  magnetite ;  and  immense  quantitiesof  itexist 
at  the  Hanover  copper  mines  near  Piuos  Altos,  while  a  large  lode  of 
specular  iron  ore  has  been  found  of  late  near  Embudo  (between  Taos 
and  Santa  Fe.) 

The  following  resume  of  the  ores  and  minerals  found  iu  the  Territory 
of  New  Mexico  up  to  the  present  time  speaks  well  for  its  resouices : 

I.  Gold. — 1.  Placer  gold,  accompanied  by  magnetic  iron  sands,  occurring 
in  all  streams  and  gulches  near  quartz*^  lodes.  2.  Gold  iu  quartz  lodes, 
in  Avhite  and  blue  quartz  with  magnetic  iron  ore,  oxide  of  iron,  iron 
pyrites,  manganese,  malachite,  azurite,  copper  pyrites,  galena,  and  zinc 
blende. 

II.  iSilver. — In  argentiferous  galena,  zinc-blende,  iron  and  copper  py- 
rites, malachite,  and  azurite,  in  fahlerz  and  grey  copper  ore. 

III.  Lead  ores. — Carbonate,  sulphuret  of  lead,  &c. 
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IV.  Copper  ores. — Native  copper  in  river  beds  and  lodes,  red  oxide,  mala- 
oliite,  azurite,  copper  pyrites,  copper  glance,  variegated  coi)per. 

V.  Manganese. — Binoxlde,  oxide,  silicate,  and  carbonate  of  manganese, 
Vr.  Iron  ores. — Carbonate,  hematite,  specular  iron,  magnetite. 

VIL  Coal. — Anthracite,  bituminous  coal. 

VIII.  Salt. — In  salt  lakes  and  springs. 

IX.  Precious  stones. — Garnets,  turquois,  opal.  > 

X.  Quicksilcer. 

XI.  iSoda. 

XII.  Gijpsuni,  lime,  cement,  sulphur,  sulphuret  of  iron,  chromic  iron,  etc. 

CONCLUSION. 

It  is  ditltieult  for  the  uninitiated  to  understand  why  the  Territory  of 
New  Mexico,  with  all  her  resources,  i^roduces  so  very  little.  Yet  there 
are  several  reasons  which,  so  far,  have  prevented  the  rapid  progress  this 
part  of  the  country  shoidd  be  expected  to  make. 

At  the  head  of  the  list  stands  the  apathy  of  her  own  inhabitants. 
There  are  about  90,000  native  Mexicans  and  Indians,  3,000  persons  born 
in  the  States,  and  about  9,000  foreigners  in  the  Territory.  The  larger 
part  of  the  Americans  and  foreigners  have  found  prolitable  employment 
under  the  government  or  in  mercantile  pursuits,  and  the  Mexicans  are 
generally  very  ])Oor  and  content  to  earn  enough  for  the  bare  mainten- 
auce  of  their  lives  by  cultivating  the  soil.  The  hostility  of  the  Itidians 
is  a  great  drawback,  and  the  military  authorities,  as  well  as  the  Indian 
connnissionors,  have  so  far  been  ineffective  to  stop  the  depredations  of 
the  red  man.  Immigration  only  can  overcome  these  evils,  and  that  is 
gxeatly  hindered  by  the  prairie  wilds  and  long  distances  without  rail- 
road communication  which  separate  the  Territory  from  the  States. 

Sooner  or  later,  however,  it  will  be  known  that  New  Mexico  need  not 
shrink  from  a  comparison  with  her  sister  Territories  ;  uone  of  them  sur- 
pass her  in  natural  resources  and  riches,  and  many  of  them  stand  be- 
low her  in  the  scale. 


PA.KT  II. 
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The  following  letter  was  addressed  to  me,  at  my  request,  by  Hon.  E. 
F.  Dunne,  of  White  Pine  County,  Nevada,  a  gentleman  who  formerly 
i-esided  in  Humboldt  County,  and  whose  legal  knowledge,  as  well  as  his 
long  familiarity  with  the  conditions  of  title,  etc.,  of  mines  on  the  public 
lands,  entitle  his  views  to  the  most  respectful  consideration : 

Washington,  D.  C,  December  20, 1869. 

Dear  Sir  :  You  have  asked  me  to  state  what  I  have  observed  with 
regard  to  the  workings  of  the  national  mining  law — how  it  is  liked ; 
what  faults,  if  any,  are  found  with  it ;  and  what  improvements,  if  any, 
are  proposed ;  and  to  embody  in  the  form  of  amendments  such  sugges- 
tions as  I  have  met  with  as  seem  worthy  of  approval. 

I  hesitated  long  before  promising  any  compliance  with  the  last  request, 
my  experience  in  mining  codes  having  taught  me  that  while  it  is  easy 
to  point  out  defects,  the  cure  for  them  requires  great  time,  thought,  and 
care,  combined  with  a  knowledge  of  the  subject  difficult  to  attain.  1 
was  disposed  to  be  grateful  for  the  benefits  secured  by  the  act  in  ques- 
tion, and  to  look  with  distrust  upon  any  attempt  to  supplant  it  wich  a 
more  elaborate  code,  fearing  that  to  open  the  subject  again  might 
imperil  advantages  already  gained ;  but  when  I  came  to  understand 
your  position  better — when  I  saw  that  you  were  as  anxious  as  any  of 
the  miners  could  be,  to  preserve  the  most  popular  features  of  the  law 
unimpaired,  and  only  sought  to  add  to  the  efficiency  of  the  act  by 
amendments  with  regard  to  details,  which  it  is  universally  admitted  the 
first  general  draught  of  the  law  did  not  cover,  1  felt  bound,  of  course,  to 
do  anything  I  could  to  aid  in  the  matter.  It  is  only  by  a  free  inter- 
change of  sentiment  on  the  part  of  all  who  are  affected  by  the  law,  tiiat 
the  information  can  be  obtained  which  is  necessary  to  enable  any  one 
to  draught  general  provisions  which  will  be  applicable  to  the  vast  extent 
of  country  sought  to  be  brought  within  the  operation  of  the  act.  My 
observations  have  been  confined  chiefly  to  silver  mining  in  the  State  of 
H'evada,  yet  it  is  with  great  diffidence  I  venture  some  suggestions  as 
possibly  being  applicable  to  that  branch  of  mining  within  even  that 
comparatively  limited  area.  How  they  would  affect  California,  Colorado, 
or  New  Mexico,  Arizona,  Oregon,  or  Idaho,  Montana,  Washington,  Wyo- 
ming, or  Dakota,  in  silver  mining  alone,  to  say  nothing  of  gold,  cinna- 
bar or  copi)er,  which  the  law  also  covers,  is  more  than  I  can  tell.  There 
is  a  great  probability,  also,  that  we  will  before  long  acquire  jurisdiction 
over  the  Mormon  Territory  of  Utah,  when  further  modificat.ons  in  the 
act  may  be  necessary.  If  we  had  a  full  discussion  of  this  subject  from 
the  different  regions  mentioned,  we  might  then  hope  to  educe  some  gen- 
eral principles  applicable  to  all.  We  cannot  expect  a  satisfactory  law 
in  a  day.  If  we  succeed  in  getting  a  good  one  after  ten  years'  caretul 
work,  we  shall  be  fortunate  indeed. 

RETROSPECT. 

A  great  many  persons  feel  that  what  they  call  interference  in  this 
subject  by  Congress,  is  somewhat  in  the  nature  of  an  infringement  upon 
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established  rights.  A  slight  review  of  the  status  of  the  case  may  f  pni^'i 
such  persons  to  look  upou  the  matter  in  a  different  light.  Up  to  the 
year  18G6,  we  had  no  general  law  on  the  subject  of  mining,  nor  any 
official  declaration  as  to  what  policy  the  government  intended  to  pursue 
with  regard  to  the  i)recious  metals  in  its  soil.  The  general  policy  of 
nations  had  been  to  reserve  these  treasures  as  jura  rcgaUa,  and  thus 
treat  them  as  the  special  property  of  the  sovereign,  to  be  mined  under 
such  regulations  as  might  from  time  to  time  be  ordained ;  to  be  licensed, 
leased,  or  granted,  as  might  at  any  time  be  thought  best.  In  older  times, 
when  all  authority  was  concentrated  in  a  single  sovereign,  who  could 
<juickly  adopt  and  easily  enforce  any  policy  he  pleased,  it  is  easy  to  see 
how  a  system  which  furnished  so  convenient  a  means  of  revenue  was 
eagerly  established.  J3ut  the  discovery  of  our  precious  metals,  in  quan- 
tity worthy  of  national  consideration,  came  in  the  midst  of  gxeat  excite- 
ment, right  after  the  Mexican  war ;  the  mines  were  in  a  distant  region, 
and  before  the  government  was  able  to  acquire  any  definite  knowledge 
of  the  extent  of  the  deposits,  hundreds  of  thousands  were  engaged  iu 
working  them.  To  determine  upon  a  governmental  policy  iu  the  mat- 
ter, required,  not  the  will  of  a  single  sovereign,  but  the  concerted  action 
of  some  hundred  members  of  Congress,  to  whom  the  subject  was  new 
and  the  information  thereon  scanty  and  difificult  to  obtain.  As  a  natural 
consequence,  nothing  was  clone  at  that  time.  The  ultimate  rights  of 
the  government,  it  was  argued,  were  safe.  They  could  be  asserted  at 
any  time.  Meanwhile,  the  people,  finding  some  law  necessary,  began  to 
make  regulations  for  themselves.  Whenever  a  number  of  miners  found 
themselves  working  together  in  a  certain  locality,  they  called  a  meeting, 
organized  a  mining  district,  established  its  bounds,  defined  the  extent  of 
ground  each  man  might  hold,  and  fixed  the  amount  of  work  he  should 
cio  per  month,  or  i)er  year,  to  retain  it.  They  enforced  these  rules  vi  et 
annis  at  first.  Very  soon  the  courts,  in  the  absence  of  other  laws,  and 
finding  these  codes  well  suited  to  the  cases  coming  befor*^  them,  adopted 
them  as  the  rule  of  judicial  decision.  The  system  thus  instituted  in 
California,  gradually  spread  to  the  adjoining  States  and  Territories.  It 
had  some  imi)erfections ;  it  gave  no  absolute  title  to  the  mine.  If  a 
man  left  his  district,  he  was  liable  to  find  the  law  of  tenure  changed 
and  his  claim  "jumped"  on  his  return ;  but  on  the  whole,  the  miners 
preferred  to  let  the  system  stand  rather  than  ask  any  aid  from  Congre-ss, 
All  they  wanted  from  the  government  was  uniformity  and  stability  of 
tenure,  with  the  right  to  purchase  the  absolute  title  when  their  labor 
had  demonstrated  the  value  of  the  claim ;  but  they  feared  to  agitate 
that  question,  lest  the  price  should  be  placed  at  a  figure  beyond  their 
reach,  and  so,  by  common  consent,  they  kept  very  still  on  this  point, 
and  worked  away  under  the  let-alone  policy  of  the  government. 

NEW  rOLICY  PROCLAIMED. — THE  GOVERNMENT  ASSERTS  ITS  RIGHTS. 

For  nearly  tAventy  years  the  government  had  quietly  looked  on  at  all 
this  work  of  the  miners,  saying  nothing,  not  knowing  what  to  say. 
Nobody  was  complaining.  Millions  of  dollars  were  rolling  into  the  great 
cities  of  the  East  every  month,  trade  increasing,  manufactories  thriving, 
and  everything  seemed  to  be  working  well  enough  without  the  need  of 
interference.  But  now  came  a  great  ditficulty.  The  government,  for 
the  first  time  in  many  years,  began  to  be  pressed  for  money.  It  had  just 
emerged  from  a  great  war;  was  burdened  with  an  enormous  debt ;  heavy 
taxes  were  levied,  and  still  the  treasury  was  empty.  Suddenly  there 
rose  a  party  in  the  East  with  the  cry,  "  Sell  the  mines!  they'll  pay  the 
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debt!"  The  thing  took.  Bills  were  introduced  iu  both  houses  of  Con- 
gress immediately.  I  do  not  remember  the  details  of  the  bills,  but  I 
understand  the  main  feature  was  to  put  the  mines  up  at  auction  and  sell 
to  the  highest  bidder.  This  i)rinciple  was  particularly  odious  to  the 
miners,  and  roused  their  indignation  to  the  highest  jiitch.  At  a  tre- 
mendous sacrifice  of  life  and  health,  of  the  comforts  of  home,  and  the 
pleasures  of  civilization,  the  vast  regions  of  the  far  West  had  been  ex- 
l>lored,  and  these  mines  discovered  and  made  valuable  by  the  labor 
bestowed  upon  them.  It  was  notorious  that,  as  a  class,  the  miners  were 
poor.  They  had  sent  forth  millions  upon  millions  to  quicken  the  pulse 
of  trade,  but  received  in  exrjhauge  only  the  necessaries  of  life,  which 
were  quickly  consumed;  while  the  gold  produced,  and  the  profits  ou 
the  articles 'consumed,  were  both  gathered  to  the  money  centers  of  the 
East.  To  sell  the  mines  as  they  then  existed  to  the  kings  of  these 
centers,  as  the  highest-bidder  plan  would  necessarily  do,  would  have 
been  to  sell  them  not  only  the  bare  title  to  the  mines,  but  also  the  lives 
and  the  labor  that  had  been  sacrificed  to  make  those  mines  what  they 
were.  If  the  sentiment  in  other  regions  on  this  question  was  similar  to 
that  in  Nevada  at  the  time,  I  do  not  exaggerate  at  all  when  I  say  that 
no  such  law  could  ever  have  been  enforced.  Fortunately,  the  mining- 
interest  was  ably  represented  iu  Congress,  led  by  Senators  Stewart  of 
Nevada  and  Conness  of  California,  both  thorough  masters  of  the  sub- 
ject. They  grappled  the  question  with  all  their  power,  knowing  it  was 
a  matter  of  life  or  death  to  the  regions  they  represented,  and,  after  a 
desperate  struggle,  defeated  the  highest-bidder  plan,  and  achieved  a 
complete  victory  tor  the  principles  most  anxiously  desired  by  the  miners, 
namely,  the  recognition  of  their  mining  laws,  and  the  right  of  the  dis 
coverer  of  a  mine  to  purchase  the  title  from  the  government  at  a  reason- 
able price.  No  matter  how  defective  the  bill  may  be  in  detail ;  no  mat- 
ter how  many  points  it  leaves  entirely  untouched;  the  miners  will  ever 
be  grateful  for  its  passage,  for  in  that,  to  them,  memorable  session,  it 
was  not  a  question  of  detail  nor  perfection,  but  a  struggle  between  two 
great  conflicting  principles,  and  the  policy  desired  by  the  miners  pre- 
vailed. Still,  we  must  remember  that  the  quartz-mining  interest  is  yet 
in  its  infancy.  It  has  not  had  twenty  years'  growth  yet,  and  it  is  an 
industry  which  a  thousand  years  of  exploitation  will  not  exhaust.  It 
behooves  us,  then,  to  elaborate  our  mining  code  with  the  utmost  care ; 
to  give  it  the  greatest  attainable  perfection  of  detail,  and,  at  the  same 
time,  to  generously  enlarge  its  scope  until  every  branch  of  mining  in- 
dustry receives  the  fullest  protection  it  is  possible  to  alibrd. 

HO^V  THE  LAW  IS  REaAKDED. 

Gregory  Yale,  in  his  excellent  work  on  Mining  Claims  and  Water 
Rights,  who  may  doubtless  be  taken  as  expressing  the  general  feelings 
in  California,  says  of  the  law :  "As  the  initial  act  to  the  legislation 
which  must  necessarily  follow,  it  is  more  commendable  as  an  acknowl- 
edgment of  the  justice  and  necessity  which  dictated  it,  and  for  its  ex- 
pedien(;y  as  a  means  to  the  advancement  of  the  State  and  nation  than 
for  the  perfection  of  its  provisions,  or  their  exact  adaptation  to  the 
accomplishment  of  the  object  intended." 

Mr.  Yale  hastens,  however,  to  deprecate  unfriendly  criticism  of  the 
act  ou  this  score,  acknowledging  that  more  was  done  at  the  first  stroke 
than  we  had  reason  to  expect.  So  far  as  I  have  been  able  to  judge  of 
the  sentiment  of  Nevada,  the  only  place  where  I  have  had  an  opportu- 
nity of  examining  the  oj)eration  of  the  law,  it  is  much  more  favorable 
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than  that  expressed  by  Mr.  Yale.  Nevada,  unlike  California,  had  no 
long  line  of  decisions  recognizing-  the  validity  of  her  district  laws.  In 
the  so-called  "outside  districts"  of  Nevada,  these  laws  generally  pro- 
vided for  forfeiture  and  relocation  of  claims.  An  immense  amount  of 
relocating  had  been  done,  but  the  validity  of  such  action  was  not  yet 
judicially  established.  Capital  was  afraid  to  buy  either  the  old  or  the 
new  title.  All  was  uncertainty  and  confusion,  mines  unworked,  miners 
idle,  capital  standing  aloof.  This  act  at  once  restored  order,  certainty, 
and  confidence,  in  such  regions,  by  reason  of  the  provisions  of  section 
one,  which  recognized  the  binding  force  of  local  rules  and  customs.  A 
relocation  made  in  accordance  with  the  laws  of  the  district  became  at 
once  of  as  much  value  as  though  it  had  been  the  original  title;  people 
knew  where  they  stood;  capital  was  invested  with  safety,  and  many 
districts  sprang  into  new  life,  directly  under  the  operation  of  this  section 
of  the  law.  While  this  much  must  in  candor  be  said  of  the  first  section, 
it  is  also  true  that  while  the  principle  of  granting  patents  for  mines 
is  peculiarly  welcome  to  the  miners,  the  manner  in  which  this  principle 
is  applied  in  the  other  sections  has  been  so  objectionable  that  very  few 
applications  for  patents  have  been  made,  except  in  the  comparatively  few 
cases  where  the  restriction  of  the  grant  to  a  single  vein  in  the  area 
claimed  made  no  difference  to  the  owners,  from  the  fact  that  no  other 
vein  was  supposed  to  exist  in  their  area  besides  the  one  for  which  a 
patent  was  asked.  This  matter  will  be  more  fully  set  forth  under  title 
fourth,  in  that  portion  of  this  letter  where  the  objections  to  the  law  are 
separately  treated. 

WHAT  FAULTS  ARE  FOUND  WITH  THE  LAW. 

The  objections  to  the  present  law  are  numerous,  but  the  following 
may  be  considered  as  the  most  important : 

1.  Not  fixing  the  size  of  the  tract. 

2.  Allowing  piratical  locations  to  be  made  in  the  immediate  vicinity 
of  bona  fide  claims. 

3.  Permitting  later  locations  within  250  feet  of  the  center  of  an  old 
location,  to  prevent  the  lateral  extension  of  such  old  claim  to  the  full 
width  of  250  feet  each  side  of  said  center. 

4.  Restricting  the  patent  to  one  vein  in  the  first  instance,  and  not 
allowing  a  patentee  to  purchase  other  veins  found  in  his  area  without 
the  formality  and  expense  of  a  new  patent. 

5.  Not  providing  for  the  disposition  of  bodies  of  outlying  ore  often 
found  near  a  productive  vein,  but  which,  strictly  speaking,  are  not  a 
part  of  it. 

6.  Not  determining  in  cases  where  two  veins  cross  in  depth  who  shall 
have  the  ore  in  the  space  of  intersection. 

7.  Not  determining  in  cases  where  two  veins  unite  in  depth  and  be- 
come one,  how  the  same  shall  be  held  below  the  point  of  union. 

8.  Granting  patents  before  work  enough  is  done  to  determine  the 
width  and  course  of  the  vein. 

9.  Not  providing  for  a  uniform  condition  of  tenure  of  possessory 
claims. 

10.  Not  providing  for  greater  safety  of  district  records. 

11.  Not  providing  some  mode  to  settle  the  question  whether  a  mineral 
deposit  proposed  to  be  patented  is  a  vein  or  only  a  deposit,  and,  in  case 
it  be  merely  a  deposit,  not  limiting  the  patentee  thereof  to  the  area 
granted. 

12.  Not  extending  the  law  to  placer  mines,  river  diggings,  gravel 
claims,  and  cement  deposits. 
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13.  Not  providing-  a  mining  school  and  surveying  fund. 

14.  Not  preventing  rascals  from  floating  a  location  originally  placed 
on  a  worthless  claim  to  some  new  discovery  of  greater  value. 

15.  Allowing  the  register  to  publish  the  notice  for  a  patent  at  such 
cost  to  the  claimant  as  the  register  and  printer  may  choose  to  agree 
upon,  instead  of  permitting  the  claimant  to  make  his  own  bargain  for 
that  service. 

16.  Not  prohibiting  mere  extensions. 

f 

WHAT  REMEDIES  ARE  PROPOSED  FOR  THESE .  DEFECTS. 

In  your  report  for  18G8,  you  suggest  remedies  for  most  of  these  objec- 
tions. I  will  take  up  the  objections  one  by  one,  and  place  by  the  side 
of  each  the  remedy  proi)Osed.  This  arrangement  will  have  two  advan- 
tages : 

First.  All  who  choose  can  then  see  exactly  what  objection  is  made. 
If  it  be  too  strong  for  some  regions  or  not  broad  enough  for  others,  par- 
ties resident  therein  can  enlarge  or  modify  them  accordingly. 

Second.  If  the  form  of  the  objection  be  satisfactory,  parties  interested 
can  judge  of  the  propriety  of  the  remedy  proposed  and  acquiesce  or 
suggest  improvements,  as  the  case  may  be. 

The  general  principles  of  the  existing  law  are  contained  in  the  follow- 
ing sections : 

Section  1.  The  mineral  lands  of  the  public  domain,  both  surveyed 
and  unsurveyed,  are  hereby  declared  to  be  free  and  open  to  explora- 
tion and  occupation  by  all  citizens  of  the  United  States,  and  to  those 
who  have  declared  their  intentions  to  become  citizens,  subject  to  such 
regulations  as  may  be  prescribed  by  law,  and  subject  also  to  the  local 
customs  or  rules  of  miners  in  the  several  mining  districts,  so  far  as  the 
same  may  not  be  in  conflict  with  the  laws  of  the  United  States. 

Section  2.  Whenever  anyperson,  or  association  of  persons,  claim  a  vein 
or  lode  of  quartz,  or  other  rock  in  place  bearing  gold,  silver,  cinnabar, 
or  copper,  having  previously  occupied  and  improved  the  same,  accord- 
ing to  the  local  customs  or  rules  of  miners  in  the  district  where  the  same 
is  situated,  and  having  expended  in  actual  labor  and  improvements 
thereon  an  amount  of  not  less  than  one  thousand  dollars,  and  in  regard 
to  whose  possession  there  is  no  controversy  or  opposing  claim,  it  shall 
and  may  be  lawful  for  said  claimant  or  association  of  claimants  to  file 
in  the  local  land  office  a  diagram  of  the  same  so  extended,  laterally  or 
otherwise,  as  to  conform  to  the  local  laws,  customs,  and  rules  of  miners, 
and  to  enter  such  tract  and  receive  a  patent  therefor,  granting  such 
mine,  together  with  the  right  to  follow  such  vein  or  lode,  with  its  dips, 
angles,  and  variations,  to  any  depth,  although  it  may  enter  the  land 
adjoining,  which  land  adjoining  shall  be  sold  subject  to  this  condition. 

Section  3  points  out  how  the  i^roceedings  in  applying  for  the  patent 
shall  be  conducted,  and  how  the  survey  shall  be  made,  closing  with  the 
clause :  "  But  said  plat,  survey,  or  description  shall  in  no  case  cover 
more  than  one  vein  or  lode,  and  no  patent  shall  issue  for  more  than  one 
vein  or  lode,  which  shall  be  expressed  in  the  patent  issued." 

Section  4  permits  a  departure  from  a  rectangular  form  of  survey,  and 
ordains  "  that  no  location  hereafter  made  shall  exceed  two  hundretl  feet 
in  length  along  the  vein  for  each  locator,  with  an  additional  ckiim  for 
discovery  to  the  discoverer  of  the  lode,  with  the  right  to  follow  such 
vein  to  any  depth,  with  all  its  dips,  variations,  and  angles,  together  with 
a  reasonable  quantity  of  surface  for  the  convenient  working  of  the  same, 
as  fixed  by  local  rules;"  and  provides,  further, ''  that  no  person  may  make 
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more  than  one  location  on  the  same  lo(]o,  and  not  more  than  three  thou- 
sand feet  .shall  be  taken  in  any  one  claim  by  any  association  of  persons." 

Section  5.  As  a  further  condition  of  sale,  in  the  absence  of  necessary 
legislation  by  Congress,  the  local  legislature  of  any  State  or  Territory 
may  i)rovide  rules  for  working  mines,  involving  easements,  drainage, 
and  other  necessary  means  to  th.eir  complete  development,  and  those 
conditions  shall  be  fully  expressed  in  the  patent. 

Section  G  ordains  that  in  case  of  contest  of  title  all  proceedings  relative 
to  a  patent  shall  bo  stayed  until  the  question  is  decided  in  the  local 
courts. 

Section  7  gives  the  President  power  to  establish,  additional  laud  dis- 
tricts, as  may  be  necessary. 

Section  8  permits  the  construction  of  highways  over  public  lands. 

Section  9  relates  to  water  rights. 

Section  10  allows  pre  emptions  to  homesteads  on  lands  formerly  desig- 
nated as  mineral  lands,  when  no  mines,  up  to  the  time  of  pre-emx)tiou, 
have  been  discovered  on  them. 

Section  11  and  last  gives  the  Secretary  of  the  Interior  power,  after  sur- 
xey,  to  designate  what  lands  shall  be  treated  as  agricultural  and  what 
ones  shall  be  considered  mineral  lands. 

The  foregoing  synopsis  embraces  all  the  principles  of  the  act  relating 
to  mining.  I  will  now  j)roceed  to  the  objections  made  and  the  amend- 
ments suggested. 

FIRST. 

Objection. — That  the  area  of  the  tract  granted  is  dependent  upon  the 
laws  of  the  district  in  which  the  claim  is  situated,  and  consequently  is 
subjected  to  all  manner  of  variations  as  to  its  extent. 

liemedy  suggested. — Let  the  law  prescribe  the  area,  regardless  of  miners* 
customs. 

Comments. — What  size  should  be  prescribed?  That  it  ought  not  to  be 
more  than  three  thousand  feet4n  length  upon  a  vein,  most  are  agreed. 
But  is  it  right,  some  may  ask,  to  compel  a  man  to  pay  for  more  than  he 
wants  to  buy"?  No;  but  the  government  can  say  what  sized  tracts  it- 
will  sell,  and  parties  may  buy  or  not,  as  they  choose.  Where  a  vein 
crops  the  whole  distance,  the  claimant  will  cheerfully  take  the  full  extent 
of  three  thousand  feet;  but  when  it  crops  only  five  hundred  feet  in  length, 
and  the  remainder  of  the  ground  appears  to  be  barren,  or  is  broken  up 
too  much  to  permit  of  working  it  to  advantage,  or  lies  flat  and  seems  to 
be  worthless,  he  will  wish  to  reject  the  latter  part.  Then,  again,  how 
shall  the  width  be  fixed '?  It  is  generally  admitted  that  at  least  two 
hundred  feet  on  each  side  of  the  vein  should  be  given,  when  possible; 
but  that  leaves  the  whole  width  of  the  tract  still  indefinite,  because  the 
vein  itself  may  vary  from  one  inch  to  five  hundi^ed  feet  in  width,  and  all 
of  that  width  is  to  be  granted  in  addition  to  the  two  hundred  feet  on 
each  side.  But  as  either  of  these  extremes  of  width  are  very  rare,  would 
it  not  be  well  to  fix  on  five  hundred  feet  as  the  settled  width  of  the  area 
to  be  patented?  The  claimant  can  then  select  a  line  which  he  is  willing 
to  accept  as  the  center  of  his  vein,  and  take  two  hundred  and  fifty  feet 
on  each  side  of  it.  But  will  this  meet  a  case  where  the  vein  itself  is 
more  than  five  hundred  feet  wide?  Yes,  if  the  principle  of  consolidation 
hereinafter  suggested  in  title  second  be  also  adopted.  If  the  width  be 
fixed  at  five  hundred  feet,  no  claim  should  be  i)ermitted  to  be  of  less 
length  than  a  like  number  of  feet.  What  shall  be  done  with  fractious 
less  than  five  hundred  feet,  occurring  when  two  claims  run  toward  each 
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other  on  the  same  vein,  but  are  stopped  by  the  three  thousand  feet  limit 
before  tliey  join?  Treat  them  like  fractious  in  the  agricultural  surveys. 
Include  them  in  the  patent  of  the  nearest  owner.  We  fix  the  area  which 
a  claimant  of  agricultural  lands  may  receive;  why  not  with  mineral 
la.ndsalso?  The  government  has  a  direct  interest  in  seeing  that  no 
claims  are  too  small,  as  well  as  iu  preventing  their  being  too  large. 
There  is  such  a  tiling  as  cutting  up  a  piece  of  valuable  ground  into  such 
impracticable  shapes  that  it  ^\ill  be  of  no  benefit  to  any  one ;  and  in  the 
matter  of  division  the  owner,  and  not  the  purchaser,  should  decide.  It 
is  to  the  interest  of  the  government  to  see  that  these  mining  claims  are 
large  enough  to  justily  the  great  outlay  necessary  to  thoroughly  pros- 
pect them.  It  is  wrong  to  permit  any  one  to  locate  as  small  an  amount 
as  two  hundred  feet  along  the  line  of  a  vein.  The  Comstock  was 
ruined  by  small  locations.  They  are  the  death  of  legitimate  mining,  and 
available  only  for  the  worst  kind  of  stock-jobbing  purposes.  One  deep 
shaft  will  suffice  to  work  a  claim  two  thousand  feet  long.  Teu  will  be 
needed  to  work  ten  claims  of  two  hundred  feet  each,  when  held  sepa- 
rately, as  they  may  be  and  often  are  now.  All  of  the  labor  on  nine  of 
these  shafts  is  lost  to  the  public,  and  that  is  one  of  the  parties  interested 
in  this  matter;  for  the  country  is  enriched  from  mining  iu  proportion  as 
the  yield  of  bullion  exceeds  the  cost  of  production.  Labor  is  capital  just 
as  much,  so  far  as  kind  is  concerned,  as  money  is.  Labor  and  money 
combined  make  capital  which  may  produce  property.  Either  of  them 
by  itself  is  also  capital;  but  labor  can  produce  property  working  alone, 
which  money  can  never  do.  A  waste  of  labor  is  just  as  serious  a  loss 
to  a  country,  so  far  as  it  goes,  as  a  waste  of  money.  Successful  mining, 
as  a  rule,  requires  a  proper  application  of  science,  money,  and  muscle. 
When  laws  are  to  be  framed  for  the  regulation  of  the  mining  industry, 
the  representatives  of  all  of  the  elements  essential  to  its  existence  are 
entitled  to  a  voice  in  their  enactment.  It  does  not  settle  the  question 
for  the  prospector  to  say,  "If  1  am  willing  to  take  two  feet  or  two  hun- 
dred feet,  and  take  my  chances  on  it,  whose  business  is  it  ?  If  it  don't 
pay,  it's  my  own  loss."  No,  it  is  not  simply  his  own  loss.  A  mine  has 
been  ruined,  no  one  benefited,  and  the  country,  as  well  as  the  miner, 
has  lost  a  certain  amount  of  labor.  Neither  should  money  or  science 
alone  determine  the  law;  but  all  should  consult,  make  the  best  terms 
they  can  with  each  other,  and  abide  the  result. 

The  present  supposed  limitation  in  the  law,  restricting  each  locator  to 
two  hundred  feet,  is  a  nullity  at  the  best,  if  a  party  wishes  to  avoid  it. 
When  a  prospector  goes  out  to  hunt  for  claims,  he  is  generally  backed 
by  one  or  two  persons,  who  contribute  a  portion  of  the  expense  of  the 
trip.  Among  them  they  make  up  a  list  of  names  of  such  of  their  friends 
as  do  not  care  to  engage  in  mining,  and  who  readily  agree  to  execute 
deeds  whenever  called  upon  for  any  ground  which  may  be  taken  up  in 
their  names.  If  the  prospector  finds  a  promising  vein,  he  locates  it, 
using  these  names  in  conjunction  with  those  of  theparties  directly  inter- 
ested, setting  down  two  hundred  feet  for  each  name.  When  he  returns 
the  complaisant  friends  congratulate  him  on  his  success  and  execute  the 
deeds  as  promised ;  and  thus  the  real  owners  have  obtained  five  hundred 
or  one  thousand  feet  each,  as  the  case  may  be,  virtually  by  location  in 
spite  of  the  law.  As  the  restriction  is  a  nullity  and  ever  must  be,  so 
far  as  the  good  it  aims  at  is  concerned,  but  is  still  potent  for  evil  in  the 
tacit  permission  it  gives  to  make  small  locations,  why  not  remove  it 
altogether,  and  prohibit  the  cutting  up  of  valuable  property  into  worth- 
less fragments  ? 
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AMENDMENTS   TO  MEET   THE  FOREGOING   SUGGESTIONS. 

Sec.  — .  On  vein  locatious  made  on  and  after  the  first  Monday  of  July, 
1870,  the  area  for  which  patents  may  issue  shall  be  in  length  not  less 
than  five  hundred  feet  and  not  more  than  three  thousand  feet,  and  may 
be  of  any  width  uot  exceeding  five  hundred  feet. 

Sec.  — ,  On  vein  locations  made  prior  to  the  first  Monday  of  July, 
1870,  the  area  may  be  for  such  amount  as  is  claimed  by  the  owner  and 
allowed  by  the  district  laws  governing  the  location,  not  exceeding  three 
thousand  feet  in  length  by  five  hundred  feet  in  width. 

Sec.  — .  The  length  of  a  claim  on  a  vein  location,  in  all  cases  contem- 
plated by  this  act,  shall  be  measured  in  the  direction  of  the  general  line 
of  some  one  vein  in  the  area  claimed,  said  vein  to  be  designated  by  the 
claimant. 

Sec.  — .  On  deposit  locations  made  on  and  after  the  first  Monday  of 
July,  1870,  the  area  shall  be  a  square,  whose  side  shall  uot  be  less  than 
five  hundred  feet  and  not  more  than  three  thousand  feet  in  length. 

Sec.  — .  On  deposit  locations  made  jnior  to  the  first  Monday  of  July, 
1870,  the  area  shall  be  as  governed  by  the  laws  under  which  it  was  miule  : 
Provided.,  That  when  the  area  claimed,  in  cases  contemplated  by  this  sec- 
tion, exceeds  an  area  equal  to  three  thousand  feet  square,  it  shall  satis- 
factorily appear  that  said  locations  are  uot  unreasonable  in  extent,  con- 
sidering the  expense  necessary  for  their  development. 

Sec.  — .  On  and  after  the  first  Monday  of  July,  1870,  the  whole  of  the 
area  in  a  mining  claim  for  which  a  patent  may  issue,  may  be  located  by 
one  or  more  persons. 

Sec.  — .On  and  after  the  first  Monday  of  July,  1870,  no  location  shall 
be  made  within  two  hundred  and  fifty  feet  of  the  longitudinal  center 
line  of  an  existing  mining  location. 

Sec.  — .  All  distances  mentioned  in  this  act  shall  be  determined  .by 
horizontal  air-line  measurement. 

Notes. — 1.  The  adoption  of  these  sections  would  also  require  a  modi- 
fication of  the  language  of  section  4  of  the  existing  law. 

2.  I  know  nothing  about  how  these  sections  would  affect  gold  placer 
or  cinnabar  deposits. 

3.  These  amendments  relating  to  area  should  be  considered  in  con- 
nection with  those  to  be  set  forth  under  objections  3  to  7,  inclusive. 

SECOND. 

Objection. — Allowing  piratical  locations  to  be  made  in  the  immediate 
vicinity  of  bona  fide  claims. 

Remedy  su-ggested. — That  no  younger  location  made  within  two  hun- 
dred and  fifty  feet  of  the  central  line  of  an  older  location  shall  be 
patentable. 

Comments. — There  is  no  objection  to  enforcing  this  principle  after  par- 
ties have  had  notice  that  such  claims,  if  made,  will  be  illegal.  The 
amendments  under  title  first  cover  the  ground  on  this  point  from  and 
after  the  first  Monday  in  July,  1870,  because,  under  those  provisions,  no 
such  cases  can  arise  after  that  date. 

But  if  it  be  sought  to  apply  the  remedy  suggested  for  objection  second 
to  existing  claims,  it  would  meet  with  great  opposition.  It  would  be 
looked  upon  as  a  virtual  confiscation  of  such  younger  claims  for  the 
simple  purpose  of  insuring  a  technical  uniformity  in  the  law,  and  be 
anathematized  on  every  side  as  an  infamous  procrustean  policy.    Most 
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of  these  y()unger  locations  have  done  uothiug  which  merits  any  condem- 
nation, and  the  mass  of  them  should  not  be  sum-marily  deprived  of  life 
because  the  liberty  which  permitted  their  creation  was  sometimes  abused 
for  piratical  purposes.  Younger  locations  are  often  more  meritorious  than 
older  ones  adjoining.  It  must  be  remembered  that  all  valid  existing 
locations  have  been  made  under  local  laws  governing  the  case,  and  that 
their  relative  merits  should  be  determined  not  by  any  new  standard 
now  erected,  but  by  the  laws  which  permitted  their  creation.  Examining 
the  matter  under  the  light  of  those  laws,  we  find  the  process  to  be  as 
follows :  An  old  location  is  made  at  a  certain  point.  The  laws  of  the 
district  limited  the  owner  to,  say,  fifty  feet  on  each  side  of  his  location. 
One  day,  or  five  years  after,  some  one  finds  a  vein  within  one  hundred 
feet  of  that  chiim  and  locates  and  works  it,  there  being  no  question 
■whatever  of  any  intrusion  on  the  rights  of  the  older  location  near  by. 
As  time  rolls  along,  the  old  location,  in  hundreds  of  cases,  does  nothing 
upon  its  ground  save  slight  scratching  in  the  way  of  assessment  work, 
sufiicient  to  keep  the  title  alive,  while  the  younger  location,  near  by,  is 
worked  and  developed  into  a  valuable  mine.  In  this  case  it  would  work 
a  great  injustice  to  refuse  to  recognize  the  younger  claim  as  patentable. 
It  does  not  answer  the  objection  to  say  that  the  proposed  remedy  does 
not  interfere  between  the  local  rights  of  the  claims  ;  that  the  younger 
location  may  continue  to  work  under  the  district  laws  if  it  likes,  but 
shall  simply  not  be  patentable;  that  we  merely  wish  to  bring  a  little 
gentle  pressure  upon  it  to  induce  it  to  arrange  with  the  older  location 
so  that  both  may  apply  for  a  patent  jointly ;  because  this  is  playing  into 
the  hands  of  the  old  location  in  an  unfair  manner,  and  bestowing  upon 
it  a  value,  by  giving  it  command  of  the  situation,  which  it  has  in  many 
cases  done  nothing  whatever  to  merit.  But  it  may  be  said  with  great 
truth  this  is  only  one  side  of  the  picture.  There  are  many  cases 
where  all  the  equities  are  on  the  other  side ;  where  the  younger  location 
from  the  very  first  was  intended,  and  ever  since  has  continued,  to  be  a 
regular  black-mailing  operation,  a  combination  of  chicaner3',  knaverj-, 
and  fraud  from  beginning  to  end.  Shall  nothing  be  done  with  such 
piratical  locations?  Well,  it  is  very  difiicult  to  punish  past  offenses  by 
legislative  enactment  without  doing  more  harm  than  good.  The  adoption 
of  the  amendments  suggested  in  title  first  would  settle  this  question  for 
all  time  after  the  first  Monday  of  July,  1870,  without  harming  any  one, 
and  that  would  be  a  great  point  gained.  As  to  the  past,  I  do  not  see 
that  we  can  do  anything  in  this  respect  except  to  let  the  laws  of  political 
economy  govern.  The  action  of  these  laws  is  somewhat  slow,  it  must 
be  confessed,  but  the  great  certainty  achieved  atones  for  delay.  They 
will  satisfactorily  settle  the  question,  if  obstacles  in  the  way  of  their 
operation  be  removed,  sooner,  I  think,  than  any  other  means  that  can 
be  devised.  Let  us  notice  for  a  moment  how  they  will  act,  and  then  we 
may  the  better  judge  of  their  efiiciency.  Given,  one  of  the  worst  of 
cases :  a  district  where  the  locations  are  all  tangled  up,  lying  at  all 
distances  less  than  two  hundred  feet  from  each  other ;  how  can  it  be 
straightened  out  and  patents  issued  ?  Let  us  first  classify  the  claims. 
They  easily  arrange  themselves  into  three  grades  : 

1.  Bona  fide,  valuable  locations. 

2.  Bona  fide  locations  of  doubtful  value. 

3.  Mere  piratical  locations  and  worthless  claims. 

Permit  patents  to  issue  to  all  owners  who  desire  them,  granting  to 
each  just  such  an  amount  as  the  laws  of  the  district  permit,  not  exceed- 
ing three  thousand  feet  in  length  on  the  vein.  There  will  be  no 
necessity  of  restricting  the  width,  because  the  case  is  one  where  the  full 
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width  allowed  cannot  be  obtained  ;  but  determine  the  width  by  ordain- 
ing that  each  applicant  for  a  i^atent  shall  take  the  ground  half-way  to  his 
nearest  neighbor,  with  permission  to  each  i)atentec  to  have  his  patent  ex- 
tended on  either  side  of  his  center  line  to  the  full  extent  of  two  hundred 
and  fifty  feet,  or  less,  whenever  he  can  show  title  thereto,  whether  by 
ousting  his  neighbors  by  ejectment  or  extinguishing  tueir  title  by  pur- 
chase. This  would  soon  weed  out  the  piratical  locations,  and  gradually 
extinguish  the  worthless  claims.  Piratical  locations  are  made  only  on 
valuable  claims.  They  are  soon  extinguished,  because  their  own  excava- 
tions in  pursuit  of  mineral  are  of  course  directed  toward  the  main  deposit. 
The  owners  of  the  main  deposit  run  a  drift  night  and  day  to  meet  them. 
The  moment  the  connection  is  made  the  question  is  settled,  and  the 
pirates  are  ousted.  If  there  is  danger  of  their  extracting  too  much 
mineral  before  the  connection  can  be  made,  and  the  bona  fide  owners 
make  a  reasonable  showing  of  facts,  the  courts  are  very  liberal  in  grant- 
ing injunctions  against  evident  trespassers,  until  the  owners  have  time 
to  "trace  them  out" — that  is,  to  extend  their  works  in  the  direction  ot 
the  trespass  complained  of,  and  prove  an  identity  of  deposit.  There  is 
no  difficulty  experienced  in  practice  from  the  pirates  trying  to  turn  the 
tables  and  enjoining  the  bona  fide  owners,  because  very  large  and  per- 
fectly satisfactory  bonds  are  exacted  by  the  judge  before  granting  the 
order ;  a  condition  which  the  free  lances  find  it  very  difficult  to  comply 
■with. 

So  much  for  the  manner  of  settling  piratical  locations.  It  is  tedious, 
expensive,  and  annoying,  but  it  is  very  effective,  and,  in  my  oi)inion,  is 
the  only  one  which  can  be  used  without  doing  great  damage  by  seriously 
trespassing  on  the  rights  of  others.  It  is  not:  the  cases  in  hand  which 
worry  the  bona  fide  owners.  It  is  the  chronic  fear  that  new  cases  may 
be  sprung  upon  them  at  any  moment  bj'  an  ingenious,  adroit,  unscru- 
pulous rogue,  who,  by  falsification  of  the  record,  tampering  with  testi- 
mony, or  personal  perjury,  chooses  to  put  their  property  in  peril.  Fix 
a  time  wh-^n  this  fear  may  confidently  cease,  and  they  will  take  care  of 
all  present  difficulties. 

The  worthless  claims  are  easily  disposed  of.  Give  a  man  the  right 
to  extend  his  patent  over  them  after  his  purchase,  and  he  will  buy  them 
up  by  the  dozen,  if  necessary,  and  extinguish  them. 

Now,  as  to  the  difficulty  of  weeding  out  claims  of  the  second  class, 
namely,  locations  which,  though  made  in  good  faith,  are  not  of  sufficient 
value  to  command  the  attention  of  capital  at  jiresent,  and  yet  are  too 
promising  to  be  abandoned.  The  owners  of  this  class  of  claims  rarely 
apply  for  patents.  The  doing  of  a  thousand  dollars'  worth  of  work  to 
begin  with  is  a  very  serious  damper  on  them.  Then  to  have  that  fol- 
lowed by  the  delay,  annoyance,  and  expense  of  endeavoring  to  procure 
a  patent,  with  the  prospect  of  litigation  with  contesting  claims  as  an 
interlude,  makes  it  a  serious  question  to  them  whether  the  operation 
"will  pay  or  not.  They  generally  conclude  that  it  won't,  and  allow  their 
claims  to  drag  on  a  miserable  existence  from  year  to  year.  The  mere 
doing  of  twenty  days'  work  j)er  year,  hereinafter  suggested,  would  extin- 
guish most  of  these  claims.  Now,  if  the  owner  of  a  valuable  mine  near 
by  could  readily  get  his  lines  extended  by  purchasnig  this  claim,  he 
would  easily  make  some  terms  with  the  owner  for  his  title,  and  include 
it  in  his  own  area.  It  is  not  worth  patenting  by  itself,  but  to  the  ad- 
joining owner  it  is  often  worth  purchasing  to  get  it  out  of  the  Avay, 
avoid  the  possibility  of  further  difficulty  with  it,  and  to  straighten  his 
lines. 

This  quickly  sweeps  away  the  great  mass  of  the  claims,  those  included 
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in  the  second  and  third  divisions,  namely,  bona  fide  locations  of  doubt- 
ful value,  and  mere  piratical  and  worthless  claims.  There  remain  only 
cases  of  the  first  class,  bona  fide  locations  of  undoubted  value,  which 
are  too  near  each  other  to  allow  of  two  hundred  and  fifty  feet  on  each 
side,  and  yet  each  desirous  of  maintaining  its  location,  working  its  mine, 
and  getting  its  patent.  They  have  all  been  busily  engaged  in  this  clear- 
ing-up  process,  and  are  now  able,  for  the  lirst  time,  to  look  about  them 
and  scan  one  another's  lines,  with  nothing  to  obstruct  their  vision. 
Almost  of  necessity  the  lines  have  been  closed  and  no  vacant  s])aces 
left,  for  these  owners  remain  the  sole  survivors  of  all  the  titles  that 
formerly  existed  in  the  area  given.  If,  however,  any  unappropriated 
area  still  remains,  divide  it  equally  between  adjoiiung  owners.  Tlien,  if 
each  company  is  strong  enough  to  work  its  own  property,  there  is  nothing 
in  the  way.  All  of  this  is  effected  without  any  harsh  or  oppressive 
enactment.  No  one  has  been  unjustly  deprived  of  any  right  to  wliich 
he  was  legally  entitled.  All  has  been  voluntary,  and  of  course  measur- 
ably satisfactory. 

I  am  inclined  to  think  that  an  additional  feature  might  be  added  for 
the  benefit  of  regions  where  the  veins  lie  very  close  and  cross  andrecross, 
and  are  confused  by  slides,  heaves,  and  breaks,  so  that  it  is  impossible 
to  say  where  the  vein  is  and  where  it  is  not,  and  that  would  be  the  priv- 
ilege of  consolidation ;  that  is  to  say,  that  where  a  condition  of  things 
exists  which  would  jjermit  the  issuance  of  six  patents,  side  by  side,  of 
three  thousand  or  less  feet  in  length,  and  five  hundred  feet  in  width,  or 
twelve  patents  of  two  hundred  and  fifty  feet  each  in  width,  or  any  num- 
ber of  patents  of  any  width,  that  the  parties  entitled  to  receive  those 
patents  separately  might  unite  in  their  application  and  receive  one  i)at- 
ent  to  a  consolidated  company,  for  the  whole  or  any  part  of  an  area  not 
exceeding  three  thousand  feet  square.  These  consolidations  would  be 
effected  often er  than  would  probably  be  supposed.  There  is  great  dilfi- 
culty  in  getting  capital  to  work  small  isolated  veins.  The  organization 
of  companies  is  expensive.  The  cost  of  maintaining  a  competent  mining 
superintendence,  together  with  the  clerical  force  necessary  to  keep  the 
accounts  of  a  joint-stock  company,  is  very  large,  and  generally  greatly  in 
disproportion  to  the  expense  actually  incurred  for  labor  in  the  mine. 
There  are  often  a  dozen  small  veins  within  an  area  of  three  thousand 
feet  square,  not  one  of  which  will,  of  itself,  support  an  independent  or- 
ganization to  work  it,  with  a  board  of  trustees  and  secretary  in  New 
York,  and  a  superintendent  traveling  back  and  forth  from  the  board  to 
the  mine,  but  which,  if  consolidated  under  one  management,  would  be 
highly  remunerative.  This  forming  of  big  companies  on  small  veins  is 
the  cause  of  so  many  mining  failures.  The  mine  has,  in  hundreds  of  in- 
stances, paid  well  on  all  the  labor  actually  expended  on  the  mine  itself, 
and  a  margin  which  would  cover  the  cost  of  reasonable  management, 
but  it  has  not  been  able  to  support,  in  addition  to  that,  a  fancy  .superin- 
tendent, with  his  fancy  concomitants,  a  staff  of  clerks,  and  a  board,  sec- 
retary and  officers  in  New  York,  Boston,  or  Philadelphia.  Throw  a 
dozen  of  these  small  veins  into  one  consolidation,  so  that  one  patent 
may  be  issued  for  the  whole  area,  and  the  property  be  worked  by  one 
organization,  and  such  a  company  can  succeed,  and  capital  will  easily 
be  found  to  engage  in  such  enterprises.  Some  may  say  there  is  notiiing 
to  prevent  this  consohdation  being  effected  now,  if  parties  are  so  in- 
clined. Such  persons  do  not  understand  the  whole  case.  There  is  no 
legal  restriction,  it  is  true ;  but  there  is  an  economical  one,  which  is 
equally  potent,  and  that  is  the  great  accumulation  of  expense  in  jirocu- 
ring  separate  patents  for  all  of  these  veins.     If  the  owners  get  beyond 
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the  pecuuiaiy  difficulty  of  obtaiuiug  patents,  then  tlie  temptation  to  sell 
separately  is  too  great  to  be  resisted. 

When  the  sales  have  been  made  and  the  companies  organized,  it  is 
useless  to  hope  ibr  consolidation.  The  officers  of  each  company  prefer 
to  "  keep  the  ball  a-rolling,"  and  the  s(iattercd  stockholders,  residents 
of  cities  far  distant  from  the  mines,  know  but  little  of  the  comparative 
merits  of  each  claim,  but  are  prejudiced  in  favor  of  their  own,  and  there- 
fore look  with  distrust  on  consolidation,  fearing  that  they  will  not  get  a 
fair  division  of  the  new  capital  stock.  But  there  is  one  place  where  con- 
solidation is  possible,  and  that  is  upon  the  ground  itself  before  patent 
issues.  The  owners  are  there  to  see  for  themselves.  They  know  well  the 
relative  value  of  the  difil'erent  claims.  They  can  see  at  a  glance  all  the 
advantages  and  disadvantages  of  the  different  locations,  examine  the 
questions  of  title  which  enhance  or  reduce  the  value  of  a  claim,  and  fully 
understand  when  a  consolidation  would  be  beneficial  by  reason  of  the 
opportunities  thereby  afforded  to  work  several  mines  from  the  same  shaft 
or  tunnel.  As  a  general  rule,  they  are  all  in  need  of  money  and  anxious 
to  sell.  There  is  here  the  knowledge  necessary  to  form  an  equitable 
consolidation,  where  the  shares  to  be  issued  to  each  owner  in  the  new 
company  can  be  fairly  divided  in  proportion  to  the  relative  value  of 
each  claim  contributed  to  the  general  stock.  There  is  also  the  motiv^e 
of  interest  necessary  to  prompt  such  acjon.  Let  the  law  but  sanction 
and  encourage  it  by  granting  a  patent  for  the  whole  consolidation,  and 
there  will  soon  be  properties  open  for  investments  at  prices  to  which  no 
exception  can  be  taken,  and  offering  advantages  to  capital  very  rarely 
presented  under  the  present  system  of  patenting  and  selling  each  vein 
separately,  no  matter  how  diminutive  in  extent  or  insignificant  in  value 
such  vein  may  be. 

AMENDMENTS  PEOPOSED   UNDER  THIS  TITLE. 

Sec.  — .  When  a  width  of  five  hundred  feet  cannot  be  granted  to  a 
claimant  by  reason  of  the  proximity  of  other  locations,  the  patent  shall 
cover  the  land  half  way  to  the  nearest  existing  valid  location. 

Sec.  — .  Any  patent  granted  for  a  less  area  than  the  maximum  al- 
lowed may  be  extended  to  said  maximum  area,  or  as  near  thereto  as 
may  be  asked,  by  some  cheap  and  speedy  means,  to  be  indicated  by  the- 
Coinmissioner  whenever  it  shall  appear  that  the  person  seeking  such  ex- 
tension is  the  owner  of,  and  in  tlie  possession  of,  the  area  covered  by 
the  patent  already  issued,  and  is  also  the  owner  of,  and  in  the  possession 
of,  the  additional  area  claimed. 

Sec.  — .  Veins  and  deposits,  any  portion  of  whose  longitudinal  center 
lines  are  not  more  than  five  hundred  feet  distant  from  each  other,  may 
be  associated,  and  one  patent  issued  to  include  them  all,  provided  uo 
such  patent  shall  cover  an  area  greater  than  an  area  equal  to  three  thou- 
sand feet  square. 

Sec.  — .  Wlieu  fractions  less  than  five  hundred  feet  in  length  occur 
upon  a  vein,  or  less  than  five  hundred  feet  square  on  a  deposit,  they 
may  be  included  in  the  patent  of  an  adjoining  owner,  in  addition  to  the 
area  he  might  otherwise  receive,  when  it  shall  appear  that  such  adjoin- 
ing owner  is  also  the  owner  of  such  fraction,  or  is  first  in  application 
therefor. 

THIRD. 

Objection. — Permitting  later  locations,  within  two  hundred  and  fifty 
feet  of  the  center  of  an  old  location,  to  prevent  the  lateral  extension  of 
sucn  old  claim  to  the  maximum  width  allowed. 
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Remedy  'suggested. — The  third  recommendation  in  your  report  is  di- 
rected to  this  objection,  but  the  case  is  covered  by  amendments  set  forth 
under  title  second. 

FOURTH. 

Objection. — Eestricting  the  patent  to  one  vein,  and  not  allowing  the 
patentee  to  purchase  new  veins  found  in  his  area  without  the  formality 
and  expense  of  a  new  patent. 

Remedy  suggested. — That  the  patentee  of  any  certain  area  shall  have 
the  right  to  purcbase  all  veins  owned  by  him  in  said  area  by  paying,  in 
addition  to  the  usual  fee  of  $5  per  acre,  the  sum  of  $10  for  each  separate 
vein  discovered  and  worked  within  his  tract,  besides  the  one  u])on  which 
the  issuance  of  the  patent  is  based. 

Comments. — The  principle  on  which  this  recommendation  is  based, 
namely,  that  a  patentee  ought  to  be  allowed  to  own  all  the  veins  in  his 
tract  is  most  important,  and  the  adoption  of  it,  I  believe,  is  universally 
desired  by  all  persons  engaged  in  legitimate  mining,  but  I  think  the 
form  of  applying  it  might  be  made  more  satisfactory  than  that  suggest- 
ed. The  recommendation  cited  would  work  well  enough  for  all  the  veins 
discovered  and  worked  at  the  time  the  application  for  the  patent  is  made. 
Such  veins  could  then  be  easily  designated  in  the  application  and  the 
$10  apiece  included  in  the  general  payment  made  at  that  time,  and 
there  would  be  an  end  of  it.  But  thousands  of  veins  will  be  discovered 
in  the  course  of  mining  operations  after  patents  will  have  been  issued. 
It  would  be  a  great  annoyance  to  be  making  application  for  the  purchase 
of  each  vein  as  discovered,  and  the  charge  of  |lO  for  the  purchase  mo- 
ney would  be  but  a  very  small  part  of  the  expense  which  the  j)erson 
seeking  to  become  the  owner  of  such  vein  would  have  to  bear.  The 
trouble  and  expense  would  vary  but  little  from  the  cost  of  an  original 
patent.  Now,  if  the  principle  be  omitted  that  the  i)atentee  of  a  tract 
ought  to  have  all  the  A^eins  contained  within  it,  so  that  he  can  enjoy 
his  possession  in  peace,  why  not  give  them  to  him  at  once,  and  be  done 
with  it  ?  The  miners  want  it.  The  only  question  is,  will  the  govern- 
ment be  wise  and  just  enough  to  grant  it?  Now,  the  government,  in 
this  matter,  is  simply  the  people  at  large.  When  the  miners  ask  this 
concession,  they  are  not  petitioning  an  absolute  monarch  who  holds 
these  treasures  as  a  private  fund  from  which  to  recruit  his  fortunes,  and 
who  would  look  with  a  jealous  eye  on  any  attempt  to  curtail  his  perquis- 
ites, but  they  are  consulting  with  fellow-citizens  about  a  property  which 
is  owned  in  common.  The  naked  title  to  these  mines  belongs  to  the 
whole  people.  North,  South,  East,  and  West,  but  that  title,  of  itsell 
alone,  exclusive  of  the  labor  expended  upon  the  property,  was  of  little 
value.  While  this  title  was  thus  of  comparatively  little  moment,  avast 
number  of  our  people,  an  invading  army  of  pioneers,  went  out  into  this 
new  country  and  conquered  it,  undergoing  as  great  danger  and  hard- 
ship as  the  i)ioneers  of  our  former  West.  By  withdrawing  their  labor 
from  the  comparatively  overcrowded  regions  of  the  older  States,  they 
opened  a  wider  held  of  industry  for  those  who  remained  at  home.  They 
went  out  and  drew  the  supi^lies  necessary  to  their  existence  from  new 
sources,  and  so  made  life  easier  for  those  left  behind.  In  their  twenty 
years  of  effort,  they  have  made  great  conquests  for  the  nation.  In  the 
region  w^hich  so  recently  was  almost  unknown  to  the  East,  they  have 
given  us  California,  Oregon,  Washington,  Arizona,  Nevada,  Idaho,  Wy- 
oming, New  Mexico,  Montana,  Colorado,  and  Dakota — nearly  half  the 
area  of  the  whole  country.  They  have  opened  up  and  established  a  new 
and  peculiar  interest  which  requires  new  and  peculiar  legislation  for  its 
H.  Ex.  Doc.  207 28 
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regulation.  When  they  ask  for  this  necessary  assistance,  they  are  en- 
titled to  have  their  request  considered  in  the  most  kindly  and  generous 
manner  by  the  inhabitants  of  the  older  settled  portions  of  the  country. 

There  is  often  a  disposition  on  the  i)art  of  the  latter  to  look  at  t'liis 
question  entirely  in  the  light  of  their  own  particular  interest,  and  to 
dispose  of  it  as  if  the  title  to  the  mines  belonged  exclusively  to  them,  to 
be  doled  out  to  the  inhabitants  of  the  mining  regions  in  such  way  as  will 
secure  the  immediate  payment *of  the  largest  amount  of  ready  cash,  for- 
getting that,  after  all,  they  represent  but  little  more  than  one-half  the 
area  of  the  country,  and  that,  althougli  when  the  people  at  large  meet 
in  council  they  may  be  able  to  outvote  the  mining  interest,  they  should, 
nevertheless,  approach  all  legislation  on  this  subject  with  the  greatest 
caution.  The  interests  involved,  and  the  area  aflected  by  action  on  this 
matter,  are  so  great  that  no  legislation  should  be  pushed  which  does  not 
meet  with  a  pretty  general  approval  from  those  most  directly  concerned. 
So  far  as  legislation  has  progressed,  the  miners  are  and  have  reason  to 
be  grateful.  Every  step  taken  has  been  in  the  right  direction.  All  they 
ask  now  is  a  more  extensive  application  of  the  liberal  policy  adopted. 
The  particular  extension  herein  asked  is,  that  the  patent  shall  carry 
with  it  all  the  mineral  contained  in  the  area  granted  ;  that  that  area 
may  be  three  thousand  feet  long  by  five  hundred  feet  wide,  and  that 
parties  side  by  side  may  consolidate  before  application,  and  have  one 
patent  to  cover  all  their  ground,  not  exceeding  three  thousand  feet 
square.  If  any  one  is  startled  at  the  size  of  these  tracts,  let  him  figure 
on  the  size  of  the  tracts,  and  see  whether  any  one  is  likely  to  take  them 
up  at  five  dollars  per  acre  for  merely  speculative  i)urposes.  Something 
must  be  done  to  make  this  patent  system  work.  Hardly  any  one  ap- 
IDlies  for  a  i)ateut  now,  and  the  only  reason  why  they  do  not  is  on  ac- 
count of  the  infinitesimal  area  practically  granted  by  reason  of  the  re- 
striction to  a  single  vein.  Ninety-nine  hundredths  of  the  mines  which 
want  the  benefits  of  the  law  are  not  sufiiciently  developed  to  enable  the 
owner  to  say  with  safety  which  body  of  mineral  in  his  location  is  the 
vein.  He  cannot  tell  whether  there  is  one,  two,  three  or  more  veins  in 
the  area  allowed  him  by  the  law  of  the  district,  and  granting  that  in 
some  cases  he  may  be  able  to  say  with  certainty  that  there  are  three 
veins  in  such  area,  he  cannot  tell  which  is  the  most  valuable  one,  and 
he  is  not  going  to  be  foolish  enough  to  clap  his  stakes,  hap-hazard,  on 
one  vein,  and  abandon  the  others.  If  you  answer,  let  him  keep  up  the 
title  to  the  others  under  the  district  laws,  he  replies,  "  If  I  must  do  that 
with  one  or  more  of  my  veins,  I  may  as  well  do  it  with  all  of  them.  I 
don't  want  to  bother  my  head  with  two  systems  at  the  same  time,  when 
one  of  them  covers  the  case,  although  imperfectly,  while  the  other,  though 
more  satisfactory  as  far  as  it  goes,  does  not  go  far  enough  to  enable  me 
to  abandon  the  first." 

Now,  I  know  one  case  where  a  company  owning  four  lines  of  croppings 
has  expended  one  hundred  and  fifty  thousand  dollars,  gold,  within  an 
area  of  five  hundred  feet  square,  and  yet  it  dare  not  apply  for  a  patent, 
though  exceedingly  anxious  to  obtain  one,  because  it  dare  not  say  upon 
which  line  of  croppings  it  will  rely  to  conduct  it  to  the  main  vein.  The 
consequence  is,  that  in  this  case,  and  there  are  a  thousand  such  in 
greater  or  less  degree,  the  present  law,  so  far  as  patents  are  concerned, 
is  of  no  benefit  whatever,  but  is  only  a  tantalizing  source  of  annoyance. 
An  ordinary  owner  in  such  condition  can  do  nothing  whatever ;  he 
can't  sell  his  mine,  neither  can  he  work  it  5  he  can't  work  it,  because  it 
takes  too  much  money ;  he  can't  sell  it,  even  if  he  takes  out  a  patent 
under  the  present  law.    Moneyed  men  say  to  him,  "How  do  we  know 
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tliat  this  vein  which  you  have  named  iu  your  patent  is  the  true  one  ? 
It  may  be  only  a  spur  or  a  lateral  outcrop.  If  it  be  either  of  these,  the 
law  does  not  permit  you  to  connect  yourself  with  the  main  vein.  It  may 
be  a  slide — if  so,  there  is  litigation  before  we  can  shift  our  title  back  to 
the  vein."  But  the  case  would  be  different  if  a  miner  could  present  a 
patent  for  an  area  three  thousand  feet  long  and  five  hundred  feet  wide, 
with  mineral  cropping  out  in  various  parts  of  it.  Then  he  could  say, 
"We  think  the  vein  is  here,  or  that  it  is  there;  but  at  all  events  it  is 
somewhere  in  this  area,  and  wherever  it  is,  we  take  it."  Then,  again, 
with  an  area  of  live  hundred  feet  in  width  there  are  often  four  or  five 
little  veins,  not  one  of  which  will  pay  to  work  separately,  but  each  one 
of  which  carries  within  its  location  the  seeds  of  abundant  litigation, 
should  anything  valuable  near  by  be  discovered.  This  amendment 
would  generally  consolidate  such  claims  and  end  disputes. 

But  why  is  there  any  objection  made  to  such  reasonable  provisions  as 
these  ?  Simply  because  of  the  existence  of  a  most  erroneous  impression 
with  regard  to  the  value  of  the  veins.  It  is  quite  a  common  expression 
in  governmental  circles,  that  one  vein  is  as  much  as  any  one  company 
ought  to  own.  Those  who  gravely  assert  this  j)roposition  would  be  as- 
tonished to  see  how  it  excites  the  risibility  of  prospectors  who  are  in 
the  vein  business,  and  who  often,  in  their  tramps,  find  veins  which  are 
not  worth  the  trouble  of  merely  locating,  under  the  loose  system  of  dis- 
trict laws.  A  vein,  although  it  may  be  a  true-fissure,  silver-bearing 
quartz  lode,  is  a  thing  of  most  variable  value.  Though  it  may  have  all 
the  characteristics  of  a  true  vein,  it  may  not  be  big  enough,  or  rich 
enough,  or  anything  else  enough,  to  pay  for  working,  and  then  what 
value  has  it  ?  If  all  veins  were  of  the  same  size,  and  worth  just  a  million 
dollars  apiece,  there  would  be  some  sense  iu  saying  that  one  vein  is  as 
much  as  one  company  ought  to  own ;  but  as  such  is,  unhappily,  not  the 
case,  the  Avisdom  of  such  an  observation  is  not  so  startlingly  apparent. 
Fears  are  entertained  that,  unless  the  area  granted  is  made  exceedingly 
small,  gigantic  mining  monopolies  may  be  created,  which  will  disturb 
the  economy  of  society,  overturn  all  social  order,  and  sacrifice  the  peo- 
ple upon  the  altar  of  the  Plutonian  god.  But  is  there  much  prospect 
that  we  will  find  anywhere,  iu  an  area  three  thousand  feet  long  by  five 
hundred  feet  wide,  a  body  of  ore  more  valuable  than  the  best  of  the 
claims  on  the  Comstock  ?  No  such  location  exists  anywhere  now  in  the 
United  States,  or  the  whole  country  would  be  iu  a  blaze  about  it.  Is 
there  any  hope  of  ever  discovering  anything  richer  than  the  White  Pine 
deposilfs,  where  ore  is  found  worth  $20,000  a  ton"?  Yet,  right  in  the 
heart  of  the  richest  portion  of  Treasure  Hill,  the  Consolidated  Chloride 
Plat  Company  owns  an  area  as  great,  I  think,  as  that  proposed.  Yet 
no  one  complains  of  that  company  as  a  monopoly.  The  peoi)le  in  that 
vicinity  would  throw  up  their  hats  with  delight,  if  the  body  of  ore  iu 
that  location  were  suddenly  doubled  in  quantity  and  trebled  in  value, 
for  the  community  would  benefit  by  it  more  than  the  owners.  People 
are  too  apt  to  forget  that  even  the  most  successful  mining  companies 
are  compelled  to  pay  back  to  their  workmen  seventy,  eighty,  or  ninety 
cents  out  of  every  dollar's  worth  of  bullion  they  get  from  the  mine. 
Another  point  in  this  case  is,  that  the  companies  always  have  to  pay 
this  money  out  first,  and  many  of  them  never  get  the  dollar  back. 

The  attempt  of  the  present  patent  law,  to  prevent  great  mining  mo- 
nopolies by  granting  but  one  vein,  is  not  worthy  of  great  commendation, 
because,  first,  there  is  no  danger  that  any  company  will  ever  find  too 
many  veins  in  a  space  of  five  hundred  feet  in  breadth,  and,  second,  be- 
cause, even  under  this  law,  any  company  that  chooses  can  own  as  many 
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mmcs  as  it  wishes,  simply  by  payiug  the  cost  of  a  i)ateut  for  each  one 
discovered  by  it  within  its  area,  or  purchased  from  original  locators. 
But  the  rich  companies  don't  care  for  i^atents  under  the  present  system, 
unless  in  the  exceptional  cases  where  the  mine  is  fully  developed,  and 
the  existence  of  but  one  vein  satisfactorily  proven. 

The  great  object  of  legislation  on  this  subject  should  be  to  encourage 
mining,  and  the  way  to  do  that  is  to  put  things  in  such  shax)e  that  peo- 
ple will  feel  they  can  get  large  returns  by  engaging  in  that  branch  of 
industry.  They  cannot  be  content  with  the  prospect  of  common  profits, 
because  they  are  compelled  to  take  uncommon  risks,  and  they  need 
therefore  the  inducement  of  a  great  reward.  There  need  not  be  much 
fear  of  giant  monopolies.  Only  the  ordinary  mines  will  be  consolidated. 
The  best  ones  will  stand  on  their  own  organization.  Common  carriers — 
railroad,  steamboat,  and  express  companies — by  consolidation  can  raise 
their  receipts  to  almost  any  figures  they  choose ;  but  no  matter  how 
much  mining  comj^anies  may  combine,  the  market  price  of  their  bullion 
l^roduct  will  still  be  the  same.  The  only  benefit  they  can  derive  by  con- 
solidation— ^namely,  a  reduction  of  the  cost  of  i^roduction,  by  diminish- 
ing ofiUcers'  salaries  and  directing  labor  to  better  advantage — is  one  that 
the  government  should  seek  to  aid  rather  than  prevent.  If  there  is  any 
lawful  means  by  which  the  government  can  discourage  the  formation  of 
the  innumerable  wild-cat  mining  corporations,  which  impoverish  the 
unwary  and  bring  such  discredit  on  the  whole  business  of  mining,  it 
ought  to  be  adopted.  Some  time  ago,  the  government,  by  skillful  legis- 
lation, exterminated  the  wild-ca.t  banks  of  the  country',  and  built  up  cor- 
porative monopolies  in  their  place,  and  the  people  approved,  because  of 
the  greater  security  aiibrded  for  investment.  A  somewhat  similar  pol- 
icy with  regard  to  mining  will  be  even  more  cordially  sanctioned.  The 
complaint  now  made  is  that  the  last  clause  of  section  3  of  the  act 
limits  the  issuance  of  a  patent  to  one  vein  in  a  tract.  It  can  be  removed 
by  the  following 

Amendment. — Sec.  — .  Strike  out  the  last  clause  of  section  3  of  the  act, 
which  limits  the  patent  to  one  vein,  and  insert  instead  the  words :  "  The 
patent  for  any  area  shall  carry  with  it  all  the  right,  title,  and  interest 
of  the  United  States  to  any  and  all  minerals  contained  within  the  space 
granted,  with  the  right  to  follow  vein  deposits  to  any  depth,  although 
they  may  enter  the  land  adjoining." 

FIFTH. 

Objection. — That  there  is  no  provision  made  for  bodies  of  outlying  ore, 
almost  always  found  near  a  productive  vein,  but  which,  strictly  speak- 
ing, are  not  a  part  of  it. 

Amendment. — Sec.  — .  The  owner  of  any  vein  included  in  a  patented 
area,  which  has  been  followed  into  a  tract  adjoining,  shall  be  entitled 
to  all  the  mineral  within  twenty  feet  of  the  walls  of  said  vein.  Where 
two  veins  approach  each  other  nearer  than  forty  feet,  the  elder  location 
shall  be  entitled  to  all  the  mineral  contained  within  a  space  of  twenty 
feet  from  the  walls  of  its  vein,  and  the  mineral  contained  within  the 
remainder  of  the  intervening  space  shall  belong  to  the  other  location. 

SIXTH. 

Objection. — Not  providing,  where  two  veins  cross  in  depth,  who  shall 

have  the  ore  throughout  the  space  of  intersection  common  to  both  veins. 

Amendment. — Sec.  — .  Where  two  veins  cross  in  depth,  the  elder  lo- 
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cation  shall  have  all  the  Biineral  contained  vvithin  the  .space  of  inter- 
section, bnt  no  right  to  twentj^  feet,  or  any  other  amount,  beyond  said 
space. 

Sec.  — .  Said  space  of  intersection  shall  be  determined  as  follows : 
-Connect  the  four  lines  formed  by  the  intersection  of  the  walls  of  the  two 
veins  with  one  another  by  planes  inclosing  a  certain  space,  limited  on 
the  four  sides  by  the  said  planes,  and  extending  in  depth  as  lar  as  the 
intersection  extends. 

Sec.  — .  The  younger  location  shall  have  such  right  of  way  through 
said  space  of  intersection  as  may  bo  necessary  for  the  convenient  work- 
ing of  its  mine. 

Sec.  — .  In  case  of  dispute  as  to  these  lines,  or  this  right  of  vv^ay,  the 
local,  State  or  Territorial  courts  may  determine  the  same,  under  such 
regulations  as  the  respective  States  or  Territories  may  prescribe. 

Note  to  title  sixth. — I  have  endeavored  to  define  the  boundaries  of  the 
space  of  intersection  in  accordance  with  the  memorandum  you  furnished 
me. 

SEVENTH. 

Objection. — Not  determining,  in  cases  where  two  veins  unite  in  depth, 
who  shall  take  the  vein  below  the  point  of  union. 

Amendment. — Sec.  — .  Where  two  veins  unite  in  depth,  the  elder  loca- 
tion shall  take  the  vein  below  the  point  of  union,  including  ail  the  space 
of  intersection.  Said  space  of  intersection  to  be  determined,  as  far  as 
may  be,  as  hereinbefore  provided  where  veins  cross  in  depth. 

EIGHTH. 

Objection. — Granting  x)atents  before  work  enough  is  done  to  determine 
the  width  and  course  of  the  vein. 

Amendment. — Sec.  — .  ]No  patent  shall  issue  until  one  thousand  dol- 
lars have  been  expended  in  working  the  area  claimed,  and  work  enough 
done  to  permit  of  the  width  and  course  of  the  vein  being  determined  to 
the  satisfaction  of  the  ofQcer  making  the  survey. 

Note. — I  have  drawn  this  section  to  meet  the  objection  as  made,  but 
I  do  not  concur  in  the  objection.  What  does  the  government  care 
whether  there  is  a  mine  in  the  area  or  not,  so  long  as  the  claimant  is 
willing  to  buy  the  land  and  pay  more  for  it  than  could  be  realized  by 
any  other  sale  ?  What  does  the  government  care  whether  the  land  will 
yield  a  bullion  crop  or  not  ?  That  is  the  buyer's  business.  When  a  man 
asks  for  a  patent  for  agricultural  land,  the  government  never  recjuires 
proof  that  the  soil  will  raise  any  particular  crop.  It  sells  its  land  for  a 
certain  price,  and  looks  no  farther.  I  have  heard  but  two  reasons  for 
the  objection  under  consideration.  First,  that  unless  something  of  the 
kind  is  done,  the  government  might  sometimes  be  aiding  in  patting  a 
swindle  upon  the  market,  by  dignifying  the  location  v»^ith  the  grant  of  a 
patent.  But  the  day  of  blind  and  reckless  purchase  of  mines  has  passed. 
Mines  are  bought  now  like  other  property,  after  examination.  If  the 
proposed  vender  cannot  show  mineral,  the  fact  of  having  a  patent  will 
not  help  his  sale.  The  other  objection  is,  that  the  pursuance  of  a  too 
liberal  policy  would  throw  many  mines  into  the  hands  of  mere  specu- 
lators, who  would  hold  them  tied  up  until  they  could  get  their  price,  and 
that  the  bullion  product  would  be  affected  thereby.  There  is  some  force 
in  this  objection.  It  is  indisputable  that  quite  a  number  of  mines  would 
be  so  tied  up  and  their  development  retarded  :  but  in   my  opinion  this 
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evil  woiiUl  be  greatly  overbalanced  by  the  greater  number  of  mines  that 
a  more  liberal  policy  of  granting  patents  would  bring  into  marliet. 
People  are  not  inclined  to  hold  on  to  an  uuprospected  mine  of  unascer- 
tained value  when  any  reasonable  ofter  is  made  by  capital  to  take  bold 
of  it,  and  get  the  bullion  out  of  it.  Eich  men  will  not  keep  such  a  mine^ 
back,  because,  if  the  show  is  good,  they  will  work  it  themselves.  Poor 
men  will  not  hold  on  long,  because  they  cannot  afford  it.  But  it  may 
be  said  we  require  the  performance  of  certain  conditions  with  regard  to 
agricultural  lands  sometimes,  such  as  residence  and  a  certain  amount  of 
improvements  as  evidence  of  good  faith,  and  that  this  one  thousand 
dollar  requisite  is  for  the  same  purpose.  But  the  good  iaith  required  is 
not  the  same  in  each  case.  We  want  the  settler  to  convince  us  that  he 
intends  to  live  upon  the  land,  and  so  we  require  him  to  go  there,  put  up 
a  house  and  reside  in  it,  so  as  to  show  that  he  really  intends  to  perform 
the  very  thing  we  want  him  to  do.  Now,  what  is  it  we  want  the  pros- 
pector to  do  '?  Simply  this,  to  go  out  and  hunt  for  mines,  to  get  his  titles 
in  good  shape,  and  then  take  them  to  money  centers,  and  get  capital  to 
develop  his  claims.  If  he  thinks  it  necessary,  to  make  a  good  showing 
on  his  location,  that  he  should  exj)end  one,  two,  or  three  thousand  dol- 
lars worth  of  work  upon  it,  he  will  do  it  if  i)ossible.  If  he  has  found  a 
mine  where  it  is  not  necessary,  why  compel  him  to  do  it  ?  AVhat  good 
is  done  to  anybody  by  requiring  him  to  expend  money  when  he  is 
unable  or  unwilling  to  do  so  ?  The  requirement  does  not  compel  him  to 
abandon  his  claim,  and  let  some  one  with  more  money  come  in  and  take 
it,  for  he  can  still  keep  up  his  title  under  district  laws  for  a  nominal  sum. 
It  merely  prevents  him  from  obtaining  a  patent  by  means  of  which,  on 
account  of  the  greater  security  of  title  it  aftbrds,  he  might  get  money 
to  develop  his  claim.  It  also  delays  indefinitely  the  closing  up  of  this 
part  of  the  business  of  the  Land  Ofiice,  by  necessitating  the  doling  out 
of  patents  at  a  rate  that  would  keep  the  ofiice  running  for  a  thousand 
years,  consuming  the  whole  of  the  receipts  lYom  sales  of  this  class  of 
land  in  the  mere  routine  of  giving  title.  Why  not  adopt  a  free  and 
vigorous  policy,  which  would  cause  our  vast  mineral  region  to  be  quickly 
explored,  thoroughly  surveyed,  carefully  mapped,  and  voluminously 
reported  upon  by  the  thousand  difierent  experts  that  would  be  called 
upon  to  examine  the  various  claims,  thus  in  the  quickest  practicable 
time,  and  with  the  least  possible  expense  to  the  government,  shedding  a 
flood  of  light  over  this  vast  and  important  region  of  our  country,  now 
so  little  known  even  to  ourselves,  to  say  nothing  of  the  world  at  large. 
What  if  a  few  wrong-headed,  obstinate  men,  here  and  there,  attached 
undue  importance  to  their  claims,  and  kept  them  out  of  market  for 
awhile,  would  not  that  evil  be  overbalanced  a  hundred  times  by  the 
great  impetus  to  investment  such  a  policy  would  give  "i 

NINTH. 

Objection. — That  the  law  does  not  i)rovide  for  a  uniform  condition  of 
tenure  of  possessory  claims. 

Amendment. — Sec.  — .  Possessory  claims  to  mineral  lands  may  be  held 
from  year  to  year,  only  by  complying  with  the  following  conditions: 

Sec.  — .  The  owner  or  owners  of  any  mining  location  existing  on  the 
first  Monday  of  July,  1870,  shall,  within  sixty  days  thereafter,  under 
Ijenalty  of  forfeiting  said  claims,  file  with  the  recorder  of  the  district  in 
which  such  claim  is  situated,  and  within  like  time  cause  to  be  recorded 
in  his  records,  a  description  of  the  claim,  which  shall  state : 

1.  The  name  of  the  claim. 
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2.  The  date  of  the  location. 

3.  The  number  of  feet  claimed,  and  in  what  direction  from  the  initial 
point  on  said  claim. 

4.  The  names  of  the  original  locators,  when  they  can  be  ascertained 
from  the  records  of  the  district. 

5.  A  description  of  the  place  of  location  of  the  claim,  together  with  the 
initial  point  of  the  claim,  by  reference  to  surrounding  objects,  which  ref- 
erence shall  be  sufficiently  exact  to  enable  a  person  of  ordinary  intelli- 
gence to  find  the  premises  from  such  description. 

Sec.  — .  No  location  made  on  or  after  the  first  Monday  of  July,  1870, 
shall  be  valid,  unless  a  description  of  said  location,  as  above  set  forth, 
be  filed  and  recorded,  as  above,  within  ten  days  after  the  date  of  said 
location. 

Sec.  — .  The  year  of  tenure  shall,  in  all  cases,  be  computed  from  the 
first  Monday  of  July  nearest  to  the  date  of  location,  and  shall  extend 
from  and  including  said  first  Monday  of  July,  up  to  and  including  the 
day  immediately  preceding  the  next  following  first  Monday  of  July. 

Sec.  — .  For  the  purpose  of  determining  conditions  of  tenure,  the 
term  "  possessory  claim"  shall  be  held  to  mean  the  whole  area  claimed 
for  which  a  patent  may  issue,  whether  the  same  be  held  by  one  or  more 
persons. 

Sec.  — .  On  every  possessory  claim  of  mineral  land  sought  to  be  held 
from  year  to  year,  there  shall  be  done  for  and  during  each  tenure  year, 
sud  upon  the  area  claimed,  an  amount  of  work  equal  to  twenty  days' 
faithful  labor  of  one  man,  or  there  shall  be  annually  paid,  instead  of 
said  work,  the  sum  of  one  hundred  dollars  as  license  dues. 

Sec.  — .  All  moneys  paid  as  license  dues  shall  be  paid  to  the  United 
States  internal  revenue  collector,  or  his  deputy,  for  the  district  in  which 
the  mine  is  situated,  and  his  receipt  therefor  shall  be  recorded  in  the 
records  of  the  district,  if  such  exist,  and  also  in  the  public  office  of  the 
person  whose  duty  it  is  to  keep  the  records  of  deeds  of  the  county  in 
which  the  mine  is  situated. 

Sec.  — .  When  work  is  done,  instead  of  money  paid,  the  recorder  of 
the  district,  or  his  deputy,  or  if  neither  can  act,  or  if  they  fail  or  decline 
to  act,  then  the  person  whose  duty  it  is  to  keep  the  record  of  deeds  of 
the  county,  or  his  deputy,  may  measure  and  certify  said  work ;  and  such 
certificate  shall  be  recorded  in  the  records  of  the  district  in  which  the 
mine  is  situated,  if  such  records  exist,  and  also  in  the  public  office  of 
the  person  whose  duty  it  is  to  keep  the  records  of  the  deeds  of  the 
county  in  which  the  mine  is  situated. 

Sec.  — .  All  the  said  conditions  must  be  complied  with  within  ninety 
days  after  the  date  of  posting  the  notice  of  location  for  new  locations, 
and  before  the  first  Monday  of  October  of  each  year  for  all  other  loca- 
tions. 

Sec.  — .  The  performance  of  the  said  labor,  or  the  payment  of  the 
said  fees  instead  thereof,  shall  be  the  essential  requisites  for  maintain- 
ing title,  but  the  absence  of  the  recordation  prescribed  shall  be  prima 
facie  evidence  of  non-compliance  with  the  essential  requisites,  and  a  re- 
location made  in  the  absence  of  such  recordation  shall  be  good  until 
proof  of  the  performance  of  the  essential  requisites  is  inade,  and  that 
reasonable  diligence  was  made  to  obtain  said  recordation ;  and  also  until 
the  relocator  is  reimbursed  for  his  reasonable  expenses  in  making  such 
relocation. 

Sec.  — .  A  non-compliance  with  the  essential  requisites  above  de- 
scribed, shall  work  a  forfeiture  of  the  claim,  and  a  claim  so  forfeited 
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may  bo  relocated  with  no  other  formalities  than  those  required  for  an 
original  location. 

Sec.  — .  When  any  act,  which  by  this  act  is  required  to  be  performed 
within  a  certain  time,  is  not  done  within  such  time,  but  is  subsequently 
performed  in  the  interest  of  the  party  originally  failing,  and  before  any 
other  person  has  taken  advantage  of  such  failure,  such  subsequent  per- 
formance shall  have  the  same  force  and  effect  as  a  peribrmance  thereof 
within  the  time  prescribed. 

TENTH. 

Objection. — That  there  is  no  provision  for  the  safe-keeping  of  district 
records. 

Amendment — Sec.  — .  District  laws  shall  in  all  cases  be  recorded  in 
the  public  office  of  the  i^erson  whose  duty  it  is  to  keep  the  records  of 
the  deeds  of  the  county  in  which  the  greater  portion  of  the  district  is 
situated. 

Sec.  — .  Laws  existing  on  the  first  IMonday  of  July,  1870,  shall  be 
void,  unless  so  recorded  before  the  first  Monday  of  October,  1870. 

Sec.  — .  Codes  for  new  districts  shall  not  be  valid,  and  no  rights  shall 
accrue  under  them,  unless  recorded  in  the  public  ofdce  of  such  custodian 
of  deeds  within  ninety  days  after  their  adoption. 

Sec.  — .  No  amendment  to  any  code,  and  no  new  code  supplanting  an 
old  one  made  after  the  first  Monday  of  July,  1870,  shall  take  effect  until 
thirty  days  after  such  amendment  or  such  substituted  code  has  been 
filed  for  record  in  the  public  office  of  such  custodian  of  deeds,  and  a  notice 
of  such  filing  published  in  some  newsiiaper  (if  any  there  be)  published 
in  the  county  in  which  the  greater  portion  of  the  district  affected  thereby 
is  situated\ 

eleventh. 

Ohjectlon. — That  a  distinction  should  be  made  between  veins  and  simple 
deposits,  and  that  the  latter  should  be  bounded  by  the  area  gianted, 
and  by  vertical  i)lanes  in  depth. 

Amendment. — Sec.  — .  All  notices  of  application  for  patents  shall  state 
whether  the  claim  is  for  a  vein  or  a  deposit,  or  both. 

Protests  may  be  filed  against  each  claim  by  any  person  affected  thereby, 
the  same  as  by  this  act  may  be  filed  in  cases  of  disputed  title,  and  shall 
be  disposed  of  in  like  manner  with  such  protests. 

Sec.  — .  When  a  patent  issues  for  a  deposit  claim,  the  rights  of  the 
patentee  shall  be  confined  to  the  space  granted,  the  area  of  which 
shall  not  exceed  five  hundred  feet  square,  except  in  the  case  of  patents 
for  i)lacer  mines,  river  diggmgs,  grant  claims,  and  cement  deposits :  Pro- 
mded,  hoicever,  that  the  same  principles  of  consolidation  in  obtaining 
patents  in  this  act  accorded  to  new  locations,  shall  also  extend  to  deposit 
claims. 

Note. — I  have  drawn  this  section  as  to  deposit  claims  because  many 
are  urging  the  need  of  such  a  provision,  but  I  do  not  see  the  necessity 
of  it.  Every  claimant  is  restricted  to  the  space  granted  until  he  claims 
the  right  to  go  beyond  it  by  reason  of  having  a  vein  which  extends 
beyond  his  boundaries  and  which  he  wishes  to  follow.  It  seems  that 
that  is  the  time  to  determine  whether  his  claim  as  to  the  existence  of  a 
vein  is  well  founded.  There  are  workings  then  which  will  aid  in  the 
determination  of  the  question.  The  course  of  the  deposit  is  then  bared 
to  view,  and  until  that  is  done  no  satisfactory  determination  can  bo  had. 
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TWELFTH. 

Objection. — That  the  law  does  not  extend  to  placer  claims,  river  dig- 
gings, &c. 

Amendment — Sec.  — .  The  provisions  of  this  act  as  to  the  issuance 
of  patents  for  deposit  claims  shall  apply  to  gold-mining  claims  of  the 
kind  generally  known  as  placer  mines,  river  diggings,  grant  claims,  and 
cement  deposits. 

'  Sec.  — .  The  rights  of  the  patentee  in  such  case  shall  be  confined  to 
the  space  granted,  which  may  be  of  snch  form  and  extent  of  area  as  is 
allowed  by  the  laws  of  the  mining  district  in  which  said  claim  is  situated, 
provided  that  the  area  of  any  such  claim  shall  not  exceed  in  extent  an 
area  equal  to  three  thousand  feet  square. 

THIRTEENTn. 

Objection.— That  the  act  does  not  provide  a  fund  to  assist  in  making 
surveys,  and  in  founding  a  mining  school. 

Amendment. — Levy  a  bullion  tax  of  one-eighth  of  one  per  cent,  to  be 
paid  quarterly  to  the  United  States  collector  of  the  mineral  land  district 
in  which  the  reduction  works  where  the  bullion  is  produced  are  situated. 

Sec.  — .  All  moneys  paid  to  any  collector  of  the  United  States  for 
license  fees  and  bullion  tax  shall  be  apportioned  by  him  as  follows : 
First,  he  mny  retain  three  per  cent,  of  the  same  to  his  own  use,  which 
shall  be  his  compensation  for  managing  said  fund.  Second,  he  shall 
set  aside  fifty  per  cent,  of  the  remainder  for  the  benefit  of  the  mining 
school  fund  of  the  State  or  Territory  from  whence  said  license  fees  were 
received,  or  which  furnished  the  one  from  which  the  bullion  was  obtained 
which  paid  said  bullion  tax,  and  as  soon  as  said  State  or  Territory  shall 
have  authorized  its  treasurer  to  receive  said  moneys  for  said  purpose, 
he  shall  pay  the  same  to  said  treasurer  quarterly,  and  thereafter  said 
funds  may  be  appropriated  by  said  State  or  Territory  for  the  establish- 
ment ancl  maintenance  of  a  mining  school,  either  as  an  independent 
institution,  or  as  an  adjunct  to  any  State  or  territorial  educational  insti- 
tution already  established,  under  such  regulations  as  said  State  or  Ter- 
ritory may  prescribe.  Third,  the  remaining  fifty  per  cent,  of  said 
remainder  of  said  fund  he  shall  pay  quarterly  to  the  Treasurer  of  the 
United  States,  who  shall  place  said  moneys  in  a  fund  to  be  known  as 
the  National  Mining  School  fund,  and  retain  the  same  subject  to  the 
order  of  the  Congress  of  the  United  States- 

Sec.  — .  From  time  to  time,  sums  which,  with  those  already  appro- 
priated, do  not  exceed  in  total  aggregate  fifty  per  cent,  of  the  total 
receipts  of  said  fund,  may  be  appropriated  from  said  J^ational  Mining 
School  fund  to  aid  in  making  surveys  of  mineral  lands. 

Note. — For  many  years  the  revenue  from  the  bullion  tax  will  be 
much  less  than  that  from  license  fees.  The  producing  mines  should  not 
object  to  tlie  bullion  tax  because  an  amount  in  excess  of  what  they  pay 
will  be  devoted  to  mining  schools  which  producing  mines  are  interested 
in  sustaining  in  order  to  have  a  large  corps  of  experts  to  choose  from  to 
conduct  their  works.  The  poor  miners  will  not  object  to  the  license  tax, 
because  they  will  get  the  benefit  of  the  siu-veyiug  fund  without  mate- 
rially increasing  the  tax  they  now  pay,  from  which  they  derive  no  benefit. 

FOUKTEENTn. 

Objection. — Not  preventing  parties  from  floating  a  location  originally 
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placed  upon  a  worthless  claim  to  some  other  claim  of  greater  value  sub- 
sequeutly  discovered. 

Remark. — This  is  covered  by  the  first  section  under  title  nine  of  these 
suggestions. 

FIFTEENTH 

Objection. — Allowing  the  register  to  publish  the  notice  required  for  a 
patent  at  such  cost  to  the  claimant  as  the  register  and  printer  may 
choose  to  agree  upon,  instead  of  permitting  the  claimant  to  make  his 
own  bargain  for  such  service. 

Amendment. — In  section  three  of  the  acts,  change  the  words :  "  The 
register  of  the  land  office  shall  publish  a  notice  of  the  same,  «&c.,"  so 
as  to  read  "  The  register,  &c.,  shall  require  satisfactory  j)roof  of  the  due 
j)ublication  of  the  same,"  &c. 

SIXTEENTH. 

Objection. — That  the  law  does  not  prohibit  the  location  of  mere  exten- 
sions, where  no  ore  has  been  discovered. 

Comme7its. — I  do  not  concur  in  this  objection  for  the  reason  set  out  in 
remarks  under  title  eight,  but  I  submit  the  following  amendment  as  one 
that  would  cover  the  case  if  the  objection  is  admitted : 

Sec.  — .  No  location  shall  be  made  until  quartz  or  other  rock  in  place 
bearing  gold,  silver,  cinnabar,  or  copper  has  been  discovered  within  the 
area  claimed.  The  party  making  such  discovery  shall,  for  the  period 
of  thirty  days  immediately  thereafter,  have  the  exclusive  right  to  locate 
the  same. 

CONCLUSION. 

I  have  now  gone  through  with  all  the  recommendations  in  your  report, 
and  embodied  them  in  the  form  of  amendments,  together  with  some 
suggestions  which  have  been  generally  sanctioned  in  the  regions  where 
I  have  resided.  I  have  found  every  step  beset  with  difficulties.  I  sup- 
pose there  is  not  a  single  amendment  here  proposed  to  which  some  one 
will  not  take  som©  exception.  Nothing  will  please  me  more  than  to 
have  some  one  in  such  case  propose  other  amendments  which  will  give 
better  satisfaction.  If  all  persons  interested  will  give  tlie  subject  care 
ful  consideration,  and  forward  their  suggestions  to  you,  much  light  may 
be  thrown  on  the  matter,  and  the  congressional  Committees  on  Mines  and 
Mining  will  have  abundant  data  to  work  upou. 

I  remain,  respectfully,  your  obedient  servant. 

E.  F.  DUNNE. 

E.  W.  Eaymond,  Esq., 

U.  S.  Commissioner  of  Mining,  &c. 


Adopting  such  of  Judge  Dunne's  suggestions,  and  adding  such  of  my 
own,  as  I  think  feasible  at  the  present  time,  I  have  prepared  the  follow- 
ing draught  of  a  bill  on  the  subject,  which  I  respectfully  submit : 

AN  ACT  to  amend  an  act  granting  tlio  right  of  way  to  ditch  and  canal  owners  over 
the  public  lands,  and  for  other  purposes,  i^assed  July  26,  1866. 

Section  1.  The  tract  granted  by  a  patent  covering  a  vein  or  lode,  as 
described  in  section  2  of  the  act  to  which  this  act  is  amendatory,  shall 
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not  exceed  two  hundred  and  fifty  feet  in  width,  on  each  side  of  the  mid- 
dle of  the  surface  or  outcrop  of  the  said  vein  or  lode,  and  the  patent 
therefor  shall  ^rant  the  right  also  to  all  other  veins  or  lodes  within  the 
said  tract.    When  the  grant  of  said  two  hundred  and  fifty  feet  would 

include  another  claim,  duly  located  prior  to  the  day  of , 

1870,  the  patent  shall  cover  only  half  the  width  between  the  two  claims ; 

but  claims  located  after  the day  of ,  1870,  shall  not  prevent 

the  issuing  of  patent  for  the  full  width  of  the  tract  herein  allowed : 
Provided,  That  the  owners  of  adjoining  claims,  each  of  which  is  entitled 
to  a  i^atent,  may  unite  their  claims  and  receive  a  single  patent  for  a  con- 
tinuous tract  covering  all  the  claims,  and  not  exceeding  in  size  the  amount 
of  the  tracts  to  which  they  would  be  separately  entitled. 

Sec.  2.  Proof  of  due  publication  of  notice  of  intention  to  apply  for  a 
patent  furnished  to  the  register  of  the  land  office  shall  be  considered 
equivalent  to  the  said  publication  by  the  register,  as  provided  in  section 
3  of  the  act  to  which  this  act  is  amendatory. 

Sec.  3.  Any  person  or  association  of  persons  claiming  an  alluvial 
deposit,  placer,  gravel,  or  cement  mine  or  digging,  or  an  impregnation, 
segregation,  or  aggregation  of  ore  irregular  in  form,  and  without  defined 
walls  or  limits,  containing  gold,  silver,  cinnabar,  or  copper,  and  having 
complied  with  the  conditions  expressed  in  sections  2  and  3  of  the  act  to 
which  this  act  is  amendatory,  shall  be  entitled  to  a  patent  for  the  same, 

covering  a  tract  not  exceeding  the  area  of feet,  and  granting  the 

right  to  all  the  minerals  within  the  said  tract,  without  the  right  to  fol- 
low the  mineral  deposit  into  the  land  adjoining. 

Sec.  4.  Patents  of  the  class  described  in  the  foregoing  section  may 
be  granted  for  any  kind  of  deposit  of  the  said  metals  or  their  ores,  on 
application  of  the  proper  claimants  ;  but  patents  granting  the  right  to 
follow  the  mineral  into  the  land  adjoining  shall  only  be  granted  on  claims 
in  which  at  least  one  vein  or  lode  of  quartz  or  other  rock  in  place  has 
been  exposed,  and  only  on  the  certificate  of  the  mineral  land  surveyor 
executing  the  survey  that  the  said  vein  or  lode  is  so  exposed :  Provided^ 
That  the  proprietors  of  adjohiing  claims,  or  the  applicants  for  patents 
themselves,  may,  before  the  patent  is  issued,  appeal  ..from  the  decision 
of  the  mineral  land  surveyor  as  to  the  character  of  the  deposit,  and  all 
proceedings  shall  be  stayed  until  the  question  shall  be  decided  by  a 
court  of  competent  jurisdiction,  whether  the  said  deposit  is  a  vein  or 
lode  within  the  reasonable  meaning  of  the  term,  and  the  claimant  is 
fairly  entitled  to  the  right  to  follow  it  into  the  land  adjoining. 

Sec.  5.  In  order  to  establish  the  title  of  a  claimant  to  any  tract  of 
mineral  land  for  which  a  patent  is  asked,  the  following  conditions  shall 
be  required :  The  record  of  location  shall  contain  such  a  description  of 
the  claim  by  measurements  from  natural  landmarks,  or  i^ermanent 
monuments,  that  its  precise  locality  may  be  at  any  time  identified: 

Provided,  That  records  of  location  made*^  previous  to  the  day  of 

,  1870,  may  be  amended  to  conform  with  this  condition  at  any 

time  previous  to  the day  of ,  1871.     Proof  shall  be  furnished 

to  the  register  of  the  land  office  that  twenty-four  days  of  faithful  labor 
have  been  performed  upon  the  claim  described  in  the  record  in  each 

year,  subsequent  to  the  date  of  location  and  before  the day  of , 

in  each  year,  and  the  said  proof  shall  consist  of  a  certificate  from  the 
recorder  of  deeds  of  the  county,  declaring  that  oath  has  been  duly  made 
in  each  year  by  the  owner  of  a  claim,  or  his  or  their  authorized  repre- 
sentative, that  the  said  labor  has  been  performed :  Provided,  That,  in 
lieu  of  the  performance  of  the  said  labor,  it  shall  be  lawful  for  the  owner 
of  any  claim  to  pay  to  the  United  States  revenue  collector  of  the  district, 
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on  or  before  the day  of ,  in  eacli  year,  the  sum  of ,  for 

the  claim  described  in  the  record,  and  not  exceeding  the  amount  for 
which  a  pateut  may  be  granted ;  and  in  case  of  such  payment  the  re- 
ceipt of  the  collector  shall  be  sufficient  proof  to  the  register  of  the 
land  office  :  And  provided  further.  That  the  failure  to  perform  such  labor 
or  to  make  such  payment  iu  lieu  tliereof,  shall  not  prevent  the  claimant 
from  making  good  his  title  at  any  time  for  the  purpose  of  obtaining  a 

patent,  by  the  payment  of for  each  and  every  year  of  default,  unless 

the  claim  shall  have  been  located,  recorded,  and  occui)ied  by  other 
parties  during  the  time  of  such  default.  And,  in  general,  every  failure 
to  comply  with  the  conditions  of  this  act  shall  prevent  the  party  so  fail- 
ing to  comply  from  interfering  with  the  rights  of  other  parties,  accruing 
during  the  period  of  his  default ;  but  any  such  failure  to  comply  with 
the  conditions  of  this  act  may  be  made  good  by  subsequent  compliance 
therewith  so  far  as  the  rights  of  other  parties  accruing  during  the])eriod 
of  such  failure  or  default  shall  allow. 

Sec.  6.  The  money  received  under  this  act  by  United  States  revenue 
collectors  shall  be  appropriated  as  follows :  per  cent,  to  the  col- 
lector for  his  services  in  collecting  the  same ;  ono-half  of  the  remainder 
to  the  State  or  territory  within  which  the  mining  district  is  situated,  as  a 
fund  for  the  maintenance  of  a  mining  school,  or  the  execution  of  geological 
surveys,  for  which  sum  the  receipt  of  the  treasurer  of  the  said  State  or 
Territory  shall  be  sufficient  voucher  for  the  collector.  The  remainder 
shall  go  to  the  treasury  of  the  United  States,  and  shall  be  divided  into 
two  equal  parts  ;  one  part  to  be  called  the  national  mining  school  fund, 
and  devoted  to  the  establishment  and  maintenance  of  a  national  school 
of  mines  ;  and  the  other  part  to  be  called  the  mining  survey  fund,  and 
devoted  to  the  promotion  of  the  interests  of  the  mining  industry  m 
equalizing  the  exf)ense  of  surveys  made  necessary  by  this  act  and  the 
act  to  which  it  is  amendatory,  and  in  such  other  ways  as  Congress  shall 
determine. 

Sec.  7.  All  acts  or  parts  of  acts  inconsistent  with  this  act  are  hereby 
repealed. 


PA.RT   IJI. 
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CHAPTER  LX. 

CLASSIFICATION. 

The  principal  usefal  minerals  obtained  by  mining  are  gold,  silver,  pla- 
tinum, copper,  lead,  tin,  quicksilver,  zinc,  antimony,  bismuth,  arsenic, 
nickel,  cobalt,  iron,  manganese,  graphite,  anthracite,  pit-coal,  lignite, 
bituminous  shale,  peat,  rock-salt,  sulphur,  alum-slate,  barytes,  gypsum, 
cryolite,  precious  stones,  bnilding-stones,  and  ice.  The  various  liquid 
mineral  products,  such  as  brine,  petroleum,  and  mineral  waters,  should, 
perhaps,  also  be  included. 

The  term  mineral  deposits,  though  in  common  use,  is  not  very  happily 
chosen  to  define  bodies  of  these  useful  minerals ;  for,  on  one  hand,  every 
rock  is  a  mineral  deposit,  and,  on  the  other  hand,  this  name  is  frequently 
applied  to  a  particular  class  of  occurrences  as  distinguished  from  fissure- 
veins.  I  retain  the  phrase,  however,  in  accordance  with  general  usage. 
Most  of  the  minerals  above  enumerated  are  widely  disseminated  through 
the  solid  crust  of  the  earth.  It  is  only  those  accumulations  or  concen- 
trations of  them  which  can  be  practically  utilized  that  receive  this  name 
and  become  the  objects  of  mining. 

Mineral  deposits  are  classified  according  to  their  form,  position,  and 
probable  origin.  The  first  general  distinction  is  made  between  exj)Osed 
or  superficial  and  inclosed  or  subterranean  deposits.  Superficial  deposits 
comprise  deposits  of  debris  (alluvial  or  drift  deposits  formed  of  the  accu- 
mulated fragments  of  older  rocks,  such  as  gold  and  tin  placers,  gravel 
and  cement  mines,  &c.)  and  surface  deposits  found  in  situ,  (such  as  bog- 
iron  ores,  peat  moors,  salt,  soda  and  saltpeter  beds,  and  the  coast  depos- 
its of  amber.  Occasionally  a  deposit  originally  inclosed  is  exposed  by 
erosion  of  the  overlying  rocks,  as,  for  instance,  the  vein  of  the  Red 
Mountain  Company  at  Silver  Peak,  Nevada,  which  is  a  fissure-vein  from 
which  the  hanging  wall  forming  the  side  of  a  mountain  has  been  almost 
entirely  carried  away  by  disintegration  and  aqueous  action.  As  this 
scarcely  justifies  us  in  calling  such  a  deposit  a  superficial  one,  so,  on  the 
other  hand,  a  few  feet  of  overlying  soil  does  not  convert  a  superficial 
deposit  into  an  inclosed  one.  The  distinction,  like  others  to  be  hereafter 
mentioned,  is  broad  and  convenient,  but  not  minutely  accurate.  Inclosed 
or  subterranean  deposits  comprise  three  great  classes,  distinguished, 
according  to  their  form,  as  tabular  or  sheet  deposits,  mass  deposits,  and 
irregular  segregations  or  aggregations.  I  must  repeat  that  these  dis- 
tinctions are  not  sharply  drawn  and  at  all  times  to  be  recognized  in 
practice.  The  degree  to' which  they  are  tbunded  in  nature  will  be  indi- 
cated presently.  Under  sheet  deposits  are  ranked  such  as  possess  two 
predominant  dimensions,  while  the  third,  called  the  thickness,  is  c®m- 
paratively  small,  so  that  we  may  speak  of  them  as  having  a  general 
plane  or  sheet.  It  is  also  understood  that  the  surfaces  bounding  such 
a  deposit  on  two  sides  have  a  general,  though  not  mathematically  exact, 
parallelism ;  they  constitute  its  walls  or  its  roof  and  floor,  according  to 
its  position.    The  deposits  of  this  class  are  divided,  according  to  their 
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nature,  iuto  lodes  or  veins  and  beds.  Mass  deposits  include  both, 
large,  irregular  masses  of  valuable  minerals  and  strata  of  rock  impreg- 
nated with  valuable  mineral  or  so  intersected  with  a  net-work  of  min- 
eral veins  that  the  whole  must  be  extracted.  The  German  word  StocJc- 
tcerlc,  applied  to  this  class,  and  adopted  by  some  American  writers, 
means,  literally,  story,  or  story- work,  and  refers  to  the  manner  in  which 
masses  are  exploited  in  successive  stories,  like  those  of  a  building. 
Irregular  segregations  or  aggTegations  include  nests,  chambers,  pockets, 
amygdules,  and  small  ore-bodies  of  every  description.  They  may  occur 
in  larger  deposits  of  other  classes.  Thus,  the  amygdaloid  beds  of  Lake 
Superior  are  sheet  deposits,  but  their  copper  is  often  in  segregations 
Pockets  and  chambers  are  also  common  in  veins,  especially  in  large 
veins.  The  ordinary  rock  formations,  worked  by  quarrying,  and  the 
springs,  worked  by  boring,  digging  wells,  and  i)umping,  I  leave  out  of 
consideration. 
Eecapitulating  this  classification  of  mineral  deposits,  we  have : 
A.  Superficial  deposits. 

I.  Deposits  of  debris. 

II.  Surface  formations  in  place. 

B.  Inclosed  deposits. 

I.  Sheet  or  tabular  deposits. 
a.  Lodes. 

h.  Beds  and  seams. 

II.  Mass  deposits. 
a.  Masses. 

1).  Impregnations,  «&c. 
II r.  Other  irregular  deposits. 

a.  Pockets,  &c.,  distributed  in  other  dei^osits. 

b.  Isolated  segregations,  gash- veins,  &c. 

This  is  substantially  the  classification  of  Lottner,  a  late  distinguished 
professor  at  the  Berlin  School  of  Mines.  In  the  small  space  devoted  to 
this  discussion  I  can  only  make  brief  mention  of  the  most  important  of 
the  above  classes,  adducing  at  the  same  time  established  American 
examples,  and  confining  myself  priuciijally  to  the  bearings  of  the  sub- 
ject upon  gold  and  silver  mining. 


CHAPTER  LXI. 

SUPERFICIAL    DEPOSITS. 

These  are  always  of  comparatively  recent  geological  formation. 
The  deposits  of  debris  are  accumulations  of  mineral  detached  from 
its  original  localities  by  divsintegrating  influences,  and  conveyed, 
generally  by  water,  to  a  new  position.  They  contain,  therefore,  a 
great  variety  of  material,  from  large  boulders  down  to  the  finest  sand 
or  clay,  in  which  the  valuable  minerals  are  imbedded.  Sometimes 
these  deposits  are  simply  disintegrated — not  washed  away.  They  are 
then  to  be  recognized  by  their  freedom  from  water- worn  particles,  sand, 
&c.,  their  general  homogeneous  composition,  and  their  position  in  places 
where  there  are  otherwise  no  signs  of  alluvial  action.  The  most  frequent 
superficial  deposits  of  debris,  however,  have  been  accumulated  by  cur- 
i-ents  of  water.  The  lighter  minerals  have  been  washed  away,  including 
all  those  ores  which,  by  chemical  decomposition,  assumed  forms  of 
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small  specific  gravity,  or  actually  became  soluble.  Hence  it  is  uot  com- 
mon to  find  pyrites,  silver  ores,  or  carbonates  in  placers,  though  the 
original  deposits  may  have  contained  all  these  in  great  abundance.  We 
find,  on  the  other  hand,  principally  gold,  platinum,  heavy  tin  ore,  mag- 
netic iron  ore,  specular  iron,  and  precious  stones — all  substances  which 
combine  high  specific  gravity  with  indifference  to  ordinary  atmospheric 
agencies.  The  process  which  such  deposits  have  undergone  may  be 
called  a  natural  "dressing,"  or  mechanical  concentration.  As  in  artifi- 
cial concentration,  so  in  this  case,  the  size  and  shape  of  particles  has 
also  an  influence  upon  their  deposition,  as  may  be  seen  in  the  stratified 
arrangement  of  sand,  gravel,  and  boulders  in  any  river  bed.  After  such 
a  deposit  has  accumulated,  the  passage  through  it  of  siliceous  or  calcif- 
erous  waters,  together  with  the  pressure  of  new  accumulations  above, 
may  cement  it  together  in  a  solid  mass,  so  that  it  can  only  be  extracted 
by  blasting,  as  if  it  were  solid  rock.  California,  Oregon,  Idaho,  Montana, 
and  other  Pacific  Territories  give  abundant  examples  of  every  form  of 
placer  deposit,  including  gravel  and  cement.  The  celebrated  blue  lead 
of  California  is  the  most  notable  instance  of  the  latter.  It  is  in  an  an- 
cient river  channel  or  system  of  river  channels,  running,  in  many  cases, 
across  the  present  streams,  and  now  overlain  with  alluvium,  or  even 
with  eruptive  masses  and  hill  ranges.  The  blue  cement  is  rich  in  gold, 
but  the  numerous  boulders  of  all  sizes  contained  in  it  appear  to  be  bar- 
ren. The  deposits  along  the  banks  and  in  the  channels  of  i^resent 
streams  are  doubtless  still  in  the  process  of  formation.  Indeed,  it  is  fre- 
quently the  case  that  mining  operations  on  the  upper  waters  of  a  stream 
will  cause  in  a  year  or  two  profitable  placers  on  the  bars  and  bends  be- 
low. Artificial  placers  of  this  kind  may  be  seen  in  almost  any  extensive 
placer  region,  as,  for  instance,  on  the  Carson  River,  below  the  mills  of  Vir- 
ginia, where  tailings  of  considerable  value  have  sometimes  been  gathered. 
It  is  an  interesting  question  whether  gold  accumulated  in  placers  increases 
in  the  size  of  its  particles.  The  idea  has  been  scouted  by  some  scientific 
writers,  but  there  are  strong  indications  that  such  a  process  actually  takes 
place.  The  greater  purity  and  size  of  nuggets,  &c.,  found  in  placers,  as 
compared  with  the  veins  from  which  they  w  ere  formed,  indicates  an  aggre- 
gation or  inorganic  growth,  preceded  by  a  chemical  reiiction,  removing 
silver  and  baser  metals.  Genth,*  in  1859,  concluded  from  the  superior 
purity  of  the  alluvial  gold  of  the  southern  States,  that  the  veins  couM 
uot,  by  their  decomposition,  have  furnished  it ;  but  Oscar  Lieber  t  had  al- 
ready put  forward  a  bold  theory  of  the  alteration  of  the  gold  hy  solution, 
precipitation,  and  agglomeration,  which  he  supported  with  ingenuity, 
but  received  mostly  ridicule  for  his  pains.  At  that  time  the  chemical 
possibilities  were  not  fully  known.  Professor  Bischoff,  the  eminent 
chemist  and  geologist,  has  since  found  that  sulphide  of  gold  is  slightly 
soluble  in  pure  water.  It  is  now  also  known  that  chloride  of  gold  will 
coexist,  in  very  dilute  solutions,  with  protosalts  of  iron,  j^rovided 
there  is  present  an  alkaline  carbonate  and  a  large  excess  of  carbonic 
acid.  If  the  sulphide  of  gold  is  required  in  solution,  it  is  only  neces- 
sary to  charge  the  solution  with  an  excess  of  suli)huretted  hydrogen. 
In  the  same  connection  should  be  mentioned  the  discovery,  from  a  dif- 
ferent quarter,  that  metallic  gold  is  soluble  in  solutions  of  the  persalts 
of  iron.  It  will  be  seen  that  these  discoveries  give  a  much  larger  range 
and  greater  probability  of  changes  in  the  auriferous  material  once  de- 
posited in  a  vein. 

*  American  Journal  of  Scieuce  and  Arts,  September,  1859. 

t  Der  Itacolumit,  seiuo  Begleiter  unci  die  Metallfiihi-ung  desselben,  von  O.  Lieber, 
Staatsgeolog  von  Siid-Caroliua.     In  Cotta's  Gangstudicn,  Freiberg,  1860. 

H.  Ex.  Doc.  207 29 
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But  smother  and  still  more  important  series  of  experiments  has  beeu 
c^arriecl  out  by  Australian  chemists,  and  corroborated,  1  believe,  in 
France.  The  latest  reported  results  of  these  inquiries  are  found  in  a 
paper  on  the  formation  of  gold  nuggets  in  the  aurifcrons  driits,  read 
before  the  Royal  Society  of  Victoria,  by  Mr.  Cosmo  Newberry.*  The 
arguments  and  facts  contained  in  that  paper  strongly  support  the  theory 
of  the  growth  of  nuggets,  and  furnish  a  simple  analogy  in  the  precipi- 
tation of  metallic  gold  from  solution  by  the  reducing  action  of  organic 
matter,  in  the  presence  of  a  nucleus.  The  nucleus  may  be  itself  gold, 
or  iron,  copper,  or  arsenical  pyrites,  galena,  zinc  blende,  or  sulphide  of 
antimony,  &c.,  and  upon  it  the  metallic  gold  collects  in  irregular  grains, 
accumulating  in  mamillary  and  even  crystalline  forms.  This  being  the 
case  in  the  experiments  by  which  artificial  nuggets  and  crystals  of  gold 
have  been  produced,  we  are  led  to  believe  a  similar  process  possible  in 
nature,  especially  since  nuggets  of  drift-gold,  when  vv^eighed,  show  fre- 
quently a  less  specific  gravity  tlian  belongs  to  the  metal ;  and,  when 
sawn  in  halves,  display,  in  numerous  instances,  the  oxidized  remains  of 
former  nuclei. 

To  some  such  process  of  solution  and  deposition  we  may  ascribe 
the  presence  of  gold  in  rocks  and  veins;  its  alteration  and  reduc- 
tion to  metallic  form  ("free  gold")  in  the  ui)}3er  or  exposed  parts  of  such 
rocks  or  veins ;  and,  finally,  the  still  gi'eater  puritj^  and  size  of  its  parti- 
cles so  frequently  noticed  in  placers.  As  Lieber  very  forcibly  remarked, 
if  we  are  forced  to  believe  in  the  reduction  and  molecular  aggregation 
of  gold  above  the  water-line  in  veins,  we  must  expect  the  same  process 
to  be  still  more  likely  in  placers,  which  are  more  exposed  to  atmospheric 
agencies  and  percolating  waters.  It  is  not  necessary  to  assume,  how- 
ever, that  this  process  takes  place  in  all  cases.  On  the  contrary,  cer- 
tain chemical  reactions  being  involved,  there  must  be  certain  coincident 
conditions.  These  I  cannot  here  pause  to  discuss  elaborately.  I  shall 
return  to  the  subject  in  considering  the  distribution  of  gold  in  veins, 
and  I  will  only  add  at  present  that  this  theory  affords  the  only  rational 
explanation  of  the  influence  of  eruptive  rocks  upon  auriferous  deposits. 
Humboldt,  Murchison,  and  many  other  observers,  have  noticed  the 
prevalence  of  eruptive  masses  in  or  near  gold-bearing  deposits,  and 
many  hypotheses  have  ascribed  to  these  sources  the  introduction  of  the 
gold.  The  true  connection  between  eruptive  rocks  and  mineral  deposits 
of  gold,  and  several  other  metals,  is  to  be  sought  in  the  abundance  of 
thermal  and  saline  waters  accompanying  and  succeeding  such  eruptions. 
There  is  in  most  cases  no  reason  to  suppose  that  the  metals  themselves 
formed  part  of  the  eruptive  mass.  Lavas  and  traps  are  in  general 
notably  free  from  the  metals  concentrated  in  neighboring  deposits. 

To  return  to  the  subject  of  alluvial  deposits,  it  umst  be  confessed  that 
the  mechanical  processes  of  deposition  are  by  far  the  most  universal  and 
influential  in  such  formations.  As  already  remarked,  superficial  deposits 
sometimes  occupy  the  precise  locality  of  the  rocks  from  which  they  are 
produced ;  as,  for  iUvStance,  numerous  gold-diggings  in  the  southern  and 
Pacific  States  on  the  very  outcrops  of  auriferous  veins.  These,  not  hav- 
ing undergone  to  any  extent  the  processes  of  mechanical  concentration 
and  accumulation,  are  not  so  rich  as  the  placers  of  accumulation.  Cottat 
lays  down  the  following  rules,  deduced  a  priori  from  the  method  of 
formation,  and  confirmed  in  practice : 

1.  Placers  in  loco  wdl  be  likely  to  carry  metals  in  quantity  and  distri- 
bution like  the  original  deposits  on  which  they  lie. 

*  American  Jovirnal  of  Mining,  September  12,  1868. 
t  Erzlagerstiitteulehre,  Bd.  I,  S.  101,  102. 
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2.  Alluvial  placers  of  accumulation  will  be  richest  iu  those  i)laces 
where  the  current  of  the  stream  was  interrupted  by  a  dimiimtiou  in  its 
fall,  by  sudden  chauge  of  direction,  or  by  the  entrance  of  a  tributary ; 
(1  would  add,  also,  by  reefs,  bars,  and  eddies.)  The  absolute  richness, 
however,  depends  upon  local  circumstances,  and  the  size  and  weight  of 
the  floated  masses  must  be  taken  into  consideration. 

3.  Especially  rich  are  frequently,  of  course,  the  small  depressions, 
holes,  creases,  and  fissures  of  the  bed-rock  over  which  the  current 
passed. 

4.  The  lowest  layers  of  each  period  of  deposition  *  are  usually  the 
richest. 

5.  Sometimes,  however,  several  periods  of  deposition  have  succeeded 
each  other;  and  thus  several  rich  strata  may  occur  in  the  same  ground. 

G.  Not  only  the  courses  of  present  streams,  but  also,  and  especially, 
the  ancient  channels,  now  forsaken,  are  the  localities  of  placers. 

Of  these  rules,  the  fourth  and  fifth  especially  deserve  attention.  A 
period  of  deposition  may  be  understood  as  the  time  during  which  ail  the 
mass  of  alluvial  material  is  sensitive  to  the  action  of  water.  By  the 
gradual  cementing  process  already  alluded  to,  or  by  an  interruption  of 
the  aqueous  action,  the  alluvial  layers  may  become  so  hardened  as  to 
form  a  new  bed-rock  ;  or,  simply  by  great  accumulated  depth,  they  may 
cease  to  be  affected  to  the  bottom  by  the  action  of  the  sti-eam.  The  re- 
suit  would  be,  if  the  deposition  of  material  continued,  a  second  series 
overlying  the  first,  and  having  its  own  relative  degrees  of  richness  in 
dili'erent  strata.  The  miners  of  the  Pacific  Coast  have  learned  by  expe- 
rience that  there  are  frequently  two  or  three  bed-roclcs,  and  correspond- 
ing strata  of  maximum  richness,  alternating  with  others  more  or  less  bar- 
ren. Many  old  diggings,  supposed  to  have  been  exhausted,  will  un- 
donbtcdly  be  worked  again  with  deeper  bed-rock  tunnels,  and  will  yield 
more  gold  than  ever.  A  striking  instance  maybe  found  at  Dutch  Flat, 
in  Calii'ornia.  t 

Gold,  tin,  platinum,  magnetic  iron,  and  precious  stones  are  the  prin- 
cipal valuable  minerals  occurring  in  placers.  Tin  placers  have  not 
yet  been  discovered  in  this  country,  except  the  stream-tin  from  south- 
western Idaho,  the  specimens  of  which  are  promising,  but  the  quan- 
tity available  is  not  known.  The  vast  deposits  of  Banca  and  Malacca,  in 
the  East  Indies,  are  alluvial,  though,  I  believe,  to  some  extent  covered. 
The  platiiuim-placers  are  mainly  in  the  eastern  Ural.  This  metal,  as 
well  as  iridium  and  osmium,  has  been  found  with  American  gold ;  but 
our  prospectors  have  as  yet  (possibly  from  lack  of  familiarity  with  plati- 
num, and  possibly  from  not  searching  particularly  for  ir)  reported  no 
locality  where  it  might  be  obtained.  In  view  of  the  great  usefulness  of 
this  metal  in  the  arts — limited  oul}'  by  the  small  supply  and  high  price — 
the  importance  of  finding  it  in  this  country  in  paying  quantity  is  evident. 
Phwjers  of  copper  occur  in  China  and  Braail,  and  I  know  of  one  locality  in 
Nova  Scotia,  on  the  coast  of  the  Bay  of  Fuudy,  where  this  metal,  in  crys- 
tals of  pea-size,  imbedded  in  clay,  can  be  mined  with  the  shovel.  Ar- 
tificial placers  of  iron  ore  occur  on  the  coast  of  Elba,|  where  are  accumu- 
lated the  debris  washed  down  from  the  burrows  of  vast,  open  cuts 
made  by  the  iron-miners  on  the  mountains.  Still  more  striking  instances 
are  furnished  by  the  magnetic  and  titaniferous  iron-sands  of  Canada  and 
New  England,  and  of  New  Zealand.     The  latter  have  been  shipi)ed  to 

**  lu  the  original,  ScbwemmperiodG. 
f  See  uiy  report  for  1838,  p.  ;i2 

t  Karsteu's  Archives  of  Mining,  Bd.  xv,  S.  410,  cited  iu  Gaetzschmanu's  Auf-und  Un- 
tcrsnchung,  (Freiberg,  185G,)  p.  220. 
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England,  with  indifferent  pecuniary  and  metallurgical  success.  The 
iron-sands  of  Canada  are  now  worked  with  success  at  Moisie;*  and  the 
recent  introduction  of  machines  which  separate  the  ore  by  means  of  mag- 
nets very  rapidly  and  cheaply  will  doubtless  result  in  a  wide  develop- 
ment of  these  deposits.  Dr.  T.  Sterry  Hunt  recommends  experiments 
with  x^l^c^'i's  of  this  nature  existing  along  the  coast  of  Long  Island 
Sound. 

Eeturniug  once  more  to  gold  deposits,  it  should  be  remarked  that,  from 
the  nature  of  their  foimation,  placers  are  generally,  in  their  richest  parts, 
much  richer,  by  virtue  of  the  concentration  they  have  undergone,  than 
the  strata  or  veins  from  which  they  are  formed.  The  possible  aggxega- 
tion  of  particles  to  nuggets  larger  than  the  masses  found  in  situ  has 
already  been  noticed.t  But,  under  some  circumstances,  the  veins  may 
be  richer  than  the  resulting  placers,  as,  for  instance,  when  the  original 
rock  is  so  hard  as  to  resist  in  a  higher  degree  than  the  country  rock  the 
disintegrating  influences,  so  that  for  every  small  portion  of  auriferous 
material  detached  an  immense  quantity  of  the  baser  debris  is  carried 
away  in  the  same  streams;  or,  where  the  peculiar  arrangement  of  water 
courses  is  such  as  to  scatter,  instead  of  concentrating,  the  auriferous 
material.  But  these  instances  are  rare.  On  the  other  hand,  the  amount 
of  material  to  be  extracted  and  treated  for  obtaining  a  given  quantity 
of  gold  is  generally  much  greater  in  placer  than  in  vein  mining.  The 
removal  of  poor  or  barren  strata,  the  search  after  the  richer  accumula- 
tions, and  the  vast  amount  of  excavation  required  for  ditches,  &c.,  are 
heavy  items;  and  it  must  be  remembered  that  the  capital  thus  invested 
must  pay  for  itself  in  a  short  time  or  become  a  total  loss.  The  average 
economical  results  of  all  the  placer  mining,  compared  with  those  of  all 
the  quartz  mining  for  gold  for  the  last  twenty  years  in  this  country, 
would,  I  think,  show  a  balance  in  favor  of  the  latter. 

The  second  class  of  super  ficial  deposits  is  represented  by  beds  of  bog- 
iron  ore,  salt,  soda,  sulphur,  &c.  Salt  and  soda  beds  are  common  in  the 
great  inland  basin  of  this  country'.  They  belong  to  the  same  category 
as  the  salt  lakes,  borax  lake,  &c.  The  great  prevalence  of  alkaline 
deposits  in  those  regions  is  due  to  the  decomposition  of  a  soda  feldspar 
in  which  the  porphyritic  and  trachytic  rocks  abound,  and  which  is  the 
first  ingredient  removed  from  them  by  heated  waters  or  atmospheric 
agencies. 

The  source  of  the  alkaline  salts  in  all  these  lakes  and  marshes 
seems  to  be  the  hills  around  them  and  not  the  ground  beneath.  Thus 
the  great  salt  field  at  Silver  Peak,  which  covers  with  its  snowy  surface 
nearly  fifty  square  miles,  is  but  a  few  inches  or  feet  in  depth,  and  hot 
and  cold  springs  of  fresh  water  come  through  it  to  the  surface.    Fresh 

*  Engineering  and  Mining  Joiirnal,  February  5,  1870. 

t  The  following  are  some  of  the  largest  nuggets  reported  : 

Troy  weight. 

1730,  La  Paz,  Peru 60  lbs. 

1838,  Cabarras  County,  North  Carolina 28  lbs. 

(?)    Reid  Mine,  North  Carolina 80  lbs. 

1842,  Ural  Mountains 97  lbs. 

(?)    Australia 146  lbs.  3  dwfc. 

1851,  Australia 112  lbs. 

1851,  Australia 106  lbs. 

(?)    Australia,  (the  "Sarah  Sands,") 223  lbs.  4  oz. 

1853,  Ballarat 1G8  lbs. 

(?)    C al  if o r n  i  a 1 60  1  bs . 

186!>,  Australia 112  lbs. 

1869,  Sierra  Conuty,  California 106  lbs. 

Solid  masses  of  such  sizes  have  never,  so  far  as  I  know,  been  discovered  in  veins. 
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water  can  in  many  otlier  places  be  found  by  digging  in  the  salt  fields. 
I  remember  one  instance  at  Lone  Mountain,  Nye  County,  Nevada ;  but 
the  water,  though  not  actually  salt,  is  not  pure.  The  hot  spring  in 
the  Silver  Peak  marsh  appears  to  contain  a  good  deal  of  lime.  The 
manner  of  working  these  salt  beds  is  described  in  my  last  report.* 

There  is  a  remarkable  deposit  of  soda  about  two  miles  north  of  the 
Sand  Springs  road,  and  fifty  miles  east  of  Virginia  and  Gold  Hill.  It  is 
owned  by  parties  in  Carson  and  Virginia  who  use  it  in  the  manufacture 
of  soap  and  supply  quartz  mills  with  it  as  a  chemical  agent  in  the  re- 
duction of  ores.  They  also  furnish  it  to  drug  and  grocery  stores,  where 
it  is  sold  for  washing  and  other  purposes  for  which  common  soda  is 
ordinarily  used.  It  is  said  to  be  free  from  all  earthy  matter  and  to  con- 
sist of  80  per  cent,  soda,  the  balance  being  other  salts.  The  deposit  is 
in  the  midst  of  an  alkali  flat  of  some  seventeen  acres  in  extent,  and  at 
the  surface  it  appeared  only  about  three  feet  wide,  or  more  like  a  soda 
spring  than  anything  else,  the  pure  article  forming  in  a  crust  over  and 
about  the  strong  watery  solution.  Upon  digging  beneath  this,  however, 
the  solid  soda  was  discovered  in  a  defined  mass.  A  shaft  has  been  sunk 
beside  it  to  the  depth  of  fifty  feet,  from  the  bottom  of  which  a  drift  has 
been  made  twenty-five  feet  into  the  vein  or  deposit  of  soda,  without 
getting  through  it.  The  inclosing  walls  on  each  side  are  very  distinctly 
defined,  and  are  simply  composed  of  a  dark,  heavy,  compact  iron  sand, 
strongly  impregnated  with  soda.  Analogous  deposits  in  Humboldt 
County,  Nevada,  have  furnished  excellent  fluxes  for  smelting  refractory 
ores. 


CHAPTER  LXII. 

INCLOSED    DEPOSITS. 

Lodes  constitute  the  first  subdivision  of  the  inclosed  deposits.  A 
lode  is  a  fissure  in  the  earth's  crust,  filled  with  mineral.  The  terms 
vein,  lead,  ledge,  and  reef,  are  used  indifferently  for  the  same  thing  ; 
but  all  these  terms  are  frequently  applied  vaguely  or  incorrectly  to 
sheet-deposits,  which  are  not  lodes.  Thus  we  hear  of  veins  of  coal ; 
and,  in  the  common  usage  of  miners,  everything  is  a  "ledge  "  which  has 
been  "  located."  The  distinction  between  lodes  and  beds  is,  however, 
really  the  sharpest  and  most  positive  in  this  whole  classification.  All 
lodes  are  fissure-lodes,  even  those  running  parallel  with  the  stratifica- 
tion of  the  inclosing  rocks,  or  occurring  along  the  contact  of  two  differ- 
ent rock -formations.  The  definition  above  given  includes  these  cases, 
as  I  shall  show  more  clearly  by  considering  the  radical  distinction  be- 
tween lodes  and  beds.  The  latter  are  generally  (but  not  always  exactly) 
parallel  with  the  inclosing  rocks,  and  amount  to  nothing  more,  in  most 
eases,  th«,n  layers  of  the  regular  formation,  differing  in  their  contents 
more  or  less  from  the  earlier  layers  under  them  and  the  later  layers 
over  them.  In  some  instances  the  parallelism  is  only  general.  The 
beds  widen  and  thin  out,  and  on  that  account  are  sometimes  held  to 
Tbe  lodes,  especially  if  steeply  tilted.  But  this  irregularity  is  common 
enough  in  all  stratified  rocks.  The  test  question  deciding  between  a 
lode  and  a  bed  turns  on  the  definition  already  given.  A  bed  never  is, 
and  a  lode  always  is,  a  deposit  effected  between  already  existing  rocks, 
and,  therefore,  of  later  origin  than  the  strata  on  either  side;  in  other 

*  Mineral  Eesources,  &c.,  1869,  page  81. 
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AvordvS,  a  fissure  tilled.  The  fissure  may  be  across  the  stratificatiou  or 
parallel  with  it,  or  along  the  contact-plane  of  two  formations  ;  it  may 
have  been  filled  in  any  one  of  many  ways.  These  all  give  rise  to  differ- 
ent varieties  of  veins;  but  the  general  definition  includes  all,  and  is 
as  clear  as  it  is  broad.  We  have  then,  at  the  outset,  the  following  con- 
clusions from  our  definition  : 

1.  The  ibrm  and  direction  of  a  vein  are  determined  by  the  fissure. 

2.  The  mineral  contents  are  determined  by  the  time,  manner,  and  ma- 
terial of  the  filling  of  the  fissure. 

3.  The  \ein-material  is  always  later  than  that  of  the  formation  of  the 
"  country"  or  inclosing  rocks. 

4.  Sheet-deposits,  intersecting  a  formation  across  the  stratification, 
and  independently  of  it,  are  certainly  lodes;  but  all  lodes  need  not  ne- 
cessarily take  that  direction. 

5.  •Lodes  parallel  with  the  stratification  are  not  so  easily  recognized ; 
because  they  may  be  confounded  with  beds ;  but  when  they  are  proved 
to  consist  of  material  later  in  origin  than  the  rocks  on  either  side,  and 
deposited  in  a  seam  or  opening  between  them,  whatever  be  its  direction 
or  dimensions,  they  must  be  considered  lodes ;  and  the  same  is  true  of 
"  contact "  lodes. 

6.  There  are,  however,  contact  beds,  namely,  layers  between  two 
formations,  differing  from  both,  but  formed  in  the  regular  series  of  time 
as  well  as  position,  to  which  both  belong.    These  are  not  lodes. 

The  advantage  of  definitions  is  shown  in  the  practical  conclusions 
which  may  be  drawn  from  the  foregoing  simple  statements,  and  which 
I  insert  here,  to  show  that  they  are  independent  of  all  the  complicated 
hypotheses  which  surround  this  subject.  No  matter  what  theories  are 
entertained  as  to  how  a  fissure  is  formed,  or  how  filled,  I  think  the  fol- 
lowing conclusions  cannot  be  escaped  : 

The  history  of  a  lode  comprises  logically  three  epochs  :  the  forming 
of  the  fissure,  determining  its  form  ;  the  filling  of  the  fissure,  determin- 
ing its  substance ;  and  the  epoch  of  modification,  affecting  both.  In 
fact,  however,  two  or  more  of  these  processes  may  go  on  at  the  same 
time.  Logically,  the  fissure  must  be  formed  first ;  but  in  cases  of  vol- 
canic dikes,  the  filling  is  practically  simultaneous  with  the  fissuring,  and 
impelled  by  the  same  force.  Again,  changes  in  the  form  and  substance 
of  a  lode  do  doubtless  take  place  during,  as  well  as  after,  its  formation. 
The  third  epoch  is  added,  however,  to  represent  the  realm  in  which  mod- 
ifying agencies  rule  supreme. 

I  waiv^e  at  present  the  question  how  fissures  are  formed.  It  is  certain 
that  in  most  cases  they  are  not  immediately  filled ;  and  it  is  highly 
probable  that  the  process  of  filling  occupies  considerable  periods  of 
time,  during  which  the  fissure  remains  open.  Now  the  natural  tendency 
of  an  empty  fissure,  unless  it  be  perfectly  vertical,  is  to  close  again,  by 
reason  of  the  unsupported  weight  of  the  upper  side,  fitly  called,  in 
miners'  phrase,  the  "  hanging  wall."  My  observation  convince  me  that 
a  great  number  of  fissures  do  close  in  this  way,  and  never  become 
veins  at  all,  but  remain  visible,  if  visible  at  all,  only  as  "seams,"  "lines 
of  fracture,"  "  breaks,"  or  "  slides,"  having  almost  no  filling,  except  clay 
produced  by  the  abrasion  of  the  rocks  on  either  side  with  moisture.  It 
is  evident  that  for  the  complete  formation  of  a  lode  there  must  be  a  fis- 
sure, and  this  fissure  must  be  kept  open  till  it  has  been  filled  with  fresh 
mineral. 

The  same  cause  which  tends  directly  to  close  fissures,  tends  indirectly 
to  keep  them  open.  I  mean  the  weight  of  the  hanging  wall.  Pieces  of 
rock  detach  themselves  from  this  wall  and  fall  into  the  fissure,  where 
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•tbey  become  wedged,  and  thus  bold  the  sides  apart.  These  pieces, 
Avbeu  tbey  are  afterward  found  imbedded  iu  the  vein  matter,  are  called 
"  borses.''  Anotber  way  by  wbicb  tbe  fissure  may  be  kept  open  is  by 
tbe  settling  back  of  tbe  banging  wall,  not  exactly  to  tbe  same  place 
wbicb  it  occupied  before.  In  tbis  way  tbe  surfaces  of  tbe  two  walls,  in- 
stead of  fitting  eacb  other,  meet  at  projecting  points  or  bulges,  and 
leave  a  fissure  of  alternately  widening  and  narrowing  form.  A  simple 
experiment  with  two  plates  of  corrugated  iron  will  show  tbis  effect  to 
tbe  unprofessional  reader.  It  must  be  remembered,  however,  that  tbe 
original  irregularity  of  fissures,  and  tbe  frequently  oblique  or  even  com- 
pound motion  of  the  wall  in  settling  back,  tend  to  produce  departures 
from  tbe  simple  type  indicated  by  the  above  experiment.  A  closer 
analogy  may  be  obtained  by  cracking  open  a  cobble-stone,  and  bringing 
tbe  parts  together  again  in  new  positions.  In  tbis  way  tbe  character- 
istic features  of  form  in  lodes  (apart  from  slides  and  heaves,  to  be  ex- 
plained hereafter)  may  be  produced  in  miniature. 

The  form  of  a  fissure  depends  then  upon  tbe  original  forces  producing 
it,  and  its  subsequent  modifications,  principally  through  tbe  movement 
of  its  walls.  We  cannot  lay  down  general  laws  governing  all  lodes  iu 
these  respects ;  but  we  can  discover  iu  single  lodes  and  groups  of  lodes 
the  ellects  of  local  processes,  and  thus  arrive  at  rules  more  or  less  appli- 
cable to  those  particular  cases.  That  the  contents  of  a  vein  have  com- 
paratively little  to  do  with  its  form,  is  evident  from  tbe  foregoing  dis- 
cussion. The  fissure  is  a  mold,  into  which  the  vein  material  is  run, 
and  tbe  eifects  of  that  material  upon  its  mold  are  comparatively  iusig- 
uificant.  I'he  theory,*  advanced  upon  distinguished  authority,  that  fis- 
sures are  generally  widened  by  the  force  of  the  crystallization  of  theii 
fluid  contents,  is,  I  think,  wholly  without  foundation.  If  filled  with 
melted  matter,  they  are  more  likely  to  shrink;  if  with  matter  iu  solu- 
tion, tbe  deposition  of  crystals  is  gradual,  and  the  space  is  rarely  so  con- 
fined as  to  give  opportunity  for  a  force  to  act  against  tbe  walls.  The 
very  last  deposit,  down  the  central  line  of  tbe  vein,  might  crystallize 
under  some  confinement ;  but  it  is  preposterous  to  ascribe  to  it  any  per- 
ceptible movement  of  tbe  walls.  Tbe  expansive  force  of  crystallization, 
as  indicated  in  the  freezing  of  water,  is  very  great ;  but  it  does  not 
come  into  play  iu  the  quiet  deposition  of  crystals  from  solution.  Nobody 
ever  saw  a  geode,  burst  open  by  tbe  crystallizing  of  its  infiltrations ;  yet 
we  are  asked  to  believe  that  vast  weights  have  been  moved  considerable 
distances  by  such  action  in  spaces  comparatively  still  more  insignificant. 
All  the  facts  observed,  moreover,  such  as  the  occurrence  of  "  selvages," 
"  vuggs,"  or  empty  spaces, ''  slickensides,"  &c.,  agree  with  the  hypothesis 
of  pressure  from  the  walls,  tending  to  close  the  fissure. 

Fissures  are  limited  in  length,  and  it  is  impossible  to  tell  how  far 
tbey  continue,  except  by  actual  exploration.  Their  extent  in  depth  is 
equally  unknown  ;  but  well-defined  fissures  have  been  thus  lar  found  to 
continue  in  depth  further  thau  human  skill  is  able  to  follow  them.  To 
conclude,  however,  that  because  tbey  descend  more  than  one  or  two 
thousand  feet,  therefore  tbey  continue  to  tbe  center  of  the  earth,  or  to 
the  supposed  fluid  mass,  calculated  to  be  from  twenty-five  to  one  hun- 
dred miles  below  the  surface,  is  manifestly  unreasonable.  With  the  ex- 
ceptiou  of  superficial  and  gash- veins,  (see  below,)  we  may  consider  them 
as  practically  inexhaustible  in  depth,  without  assuming  to  say  how  far 
they  go.  With  our  present  appliances,  our  operations  are  limited  by 
tbe  difiiculty  and  cost  of  deep  workings,  not  by  tbe  extent  of  the  fissiu'e 
in  that  direction. 


^  See  my  report  of  last  year,  ji.  39,  note. 


456     MINES   AND    MINING    WEST    OF   THE    ROCKY    MOUNTAINS. 

The  question,  bow  fissures  are  filled,  is  also  waived  for  the  present.  It 
must  be  admitted  that  the  filling  is  generally  a  subsequent  process,  and 
there  is  no  reason  why  it  should  not  take  place  very  slowly,  through 
unmeasured  periods  of  time.  The  changes  that  accompany  and  succeed 
it  are  those  of  position,  (cross-fissures,  of  later  formation,  dislocating 
the  vein,  or  fresh  movements  of  the  walls  of  the  vein  itself,)  and  those 
of  composition,  (oxidation,  and  other  chemical  changes,  galvanic  cur- 
rents, molecular  movements,  concentrations,  redistributions,  &c.)  No 
doubt  the  form  of  the  fissure  influences  the  distribution  of  the  vein-ma- 
terial, especially  when  the  latter  contains  substances  of  difl:erent  grav- 
ity, solubility,  or  volatility.  For  instance,  vein-matter  in  solution  or 
mechanical  suspension  would  be  more  likely  to  be  precipitated  in  wider 
parts  of  the  vein,  where  the  current  would  be  slower.  But  these  consid- 
erations are  too  nearly  connected  with  most  theories  of  vein-formation 
for  my  present  purpose.  I  will  only  add  one  observation  with  regard  to 
vein-material,  which,  like  the  foregoing,  will,  I  think,  meet  with  general 
acceptance ;  and  then  I  shall  proceed  to  deduce  from  the  indisputable 
premises  thus  far  established,  a  few  practical  conclusions,  calculated,  I 
think,  to  sweep  away  from  the  field  of  inquiry  a  great  deal  of  unneces- 
sary rubbish. 

Nature  has  not  regulated  her  operations  by  commercial  rules.  To  her 
the  distinction  between  valuable  and  useless  minerals,  rich  and  poor 
ore,  is  unknown.  Many  fissures  are  filled  with  granite,  porphyry,  ba- 
salt, &(i.,  and  are  of  no  interest  to  the  miner,  except  so  far  as  they  pro- 
duce disturbances  of  ore-deposits.  Of  those  fissures  which  are  filled 
with  metalliferous  material,  some  are  rich  enough  to  pay  for  working, 
and  some  are  not.  The  same  vein  is  in  one  spot  rich,  and  in  another 
poor.  These  variations  it  is  impossible  to  reduce  to  any  general  law, 
especially  in  the  case  of  gold  and  silver.  The  former  of  these  is  always, 
and  the  latter  frequently,  an  accidental  constituent  in  the  vein-mate- 
rial. One-thousandth  of  one  per  cent,  of  gold  would  correspond  with 
$5  gold  per  ton  of  ore — scarcely  a  paying  quantity ;  two-thousandths  of 
one  per  cent,  would  be  $10  per  ton — enough,  under  fiivorable  circum- 
stances, to  pay  good  profits.  One-twentieth  of  one  per  cent,  of  silver 
would  be  about  $19  per  ton — too  low  for  profit  at  any  but  the  Corastock 
mines ;  and  reducing  this  by  one-fiftieth  of  one  per  cent,  makes  i  t  eco- 
nomically worthless.  It  is  manifest  that  changes  so  small  as  these  can- 
not have  the  importance  naturally  which  we  assign  to  them  commer- 
cially, and  that  we  are  not  likely,  for  instance,  to  find  out  by  what  law 
the  proportion  of  gold  varies  from  one  to  two-thousandths  per  cent., 
crossing  the  arbitrary  line  of  profit,  which  we.  and  not  nature,  have  drawn. 

The  practical  conclusions  to  be  deduced  from  the  foregoing  remarks 
concern  several  theories  and  sweeping  assertions  popularly  current  with 
regard  to  mineral  lodes. 

1.  It  is  said  that  "fissure  veins"  increase  in  Avidth  with  increase  of 
depth.  This  is  evidently,  in  view  of  the  foregoing  discussion,  unfounded, 
as  a  general  proposition.  The  width  of  a  vein  depends,  first,  on  the 
original  fissure,  and  the  width  of  that  is  a  function  of  circumstances,  un- 
known and  various.  A  force,  for  instance,  pressing  vertically  upward 
until  the  crust  is  fractured,  may  make  a  fissure  wider  at  the  top  than 
anywhere  else,  while  a  fissure  produced  by  settling  may  be  wider  at  the 
bottom.  The  wulth  of  a  vein  depends  also  on  the  degree  to  which  a  fis- 
sure closes,  before  and  during  the  entrance  of  vein-matter.  This,  again, 
directly  depends  on  the  dip,  on  the  occurrence  of  "  horses,"  and  on  the 
speed  and  uniformity  with  which  the  vein-matter  is  deposited.  Finally, 
the  width  of  a  vein  depends  on  those  movements  of  the  walls  which  pro- 
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duce  alternate  wide  and  narrow  zones  or  spots  in  the  fissure.  Now  all 
these  operative  causes,  though  they  may  be  partially  investigated  in  a 
single  given  case,  cannot  be  reduced  to  a  general  law  ;  hence,  a  'prion, 
there  can  be  no  general  law  that  fissures  grow  either  wider  or  uarrowei 
in  depth.  Experience  signally  corroborates  this  conclusion,  showing 
that  while  veins  of  the  same  limited  district  may  have  a  similarity  of 
character  in  these  respects,  there  is  no  uniformity  that  covers  large 
regions,  or  different  conditions.  But  an  argument  that  cannot  be 
evaded  is  deduced  from  the  fact  that  we  have  no  standard  of  depth.  I 
have  frequently  heard  miners  discussing  whether  their  veins  would 
"  give  out"  at,  say,  six  hundred  feet,  while  the  whole  surface  on  which 
the  veins  cropped  out  had  been  so  enormously  degraded  by  denudation 
as  to  be  already  five  thousand  feet  below  the  original  level  up  to  which 
the  veins  possibly  extended.  Until  we  can  decide  how  wide  was  that 
portion  of  a  vein  which  floods  and  glaciers  and  the  slow  work  of  time 
have  swept  away,  we  cannot  very  well  attempt  to  argue  that,  because  it 
is  a  vein,  it  must  or  must  not  widen  as  we  sink  our  puny  depths  upon  it. 
2.  It  is  said  that  fissure- veins  grow  richer  in  depth.  But  it  is  evi- 
dent that  this  cannot  be  laid  down  as  a  general  law.  As  I  have  shown, 
the  variations  which  make  a  vein,  according  to  our  ideas,  rich  or  poor, 
are  frequently  quite  insignificant  in  intrinsic  amount.  The  deposition 
of  metalliferous  matter  in  veins  depends  on  the  source  from  which  they 
are  filled,  the  manner  and  duration  of  the  process,  and  the  subsequent 
metamorphosis  tliey  may  have  undergone.  The  depth  of  any  point 
below  the  present  surface  concerns  only  the  last  condition.  Decompo- 
sition from  atmospheric  or  meteoric  agencies  (a  term  which  includes  the 
action  of  air  and  surface  waters)  may  alter  a  vein  to  a  considerable 
depth.  Where  the  valuable  contents  are  soluble  or  easily  decomposed, 
it  may  impoverish  the  vein.  When  they  are  insoluble  and  not  easily 
attacked,  the  vein  may  be  richer  near  the  surface  by  the  removal  of 
non-valuable  material.  A  probable  connection  in  some  cases  between 
width  of  fissure  and  richness  of  deposits  has  been  indicated  above;  but 
so  far  as  this  or  any  other  cause  is  concerned,  we  cannot  argue  anything 
from  the  present  surface,  which  is,  in  numerous  localities,  itself  a  section 
of  the  vein  at  great  depth.  Experience  confirms  this  view,  showing 
that  some  veins  are  i>oor  at  the  outcrop,  and  richer  below,  while 
others  show  the  reverse.  We  may  fairly  say  that  the  valuable  constit- 
uents of  the  ore  (especially  gold,  and  to  a  great  extent  silver  also)  vary 
according  to  local  causes,  and  that  lodes,  as  they  are  followed  down- 
ward, are  alternately  richer  and  jjoorer — the  accidental  present  surface 
of  the  country  (meteoric  action  apart)  being  mei^ely  a  section,  crossing 
aometimes  a  wide,  sometimes  a  narrow,  sometimes  a  rich,  sometimes  a 
poor  place.  It  does  not  follow  that  a  rich  outcrop  will  be  followed  im- 
mediately in  depth  by  a  poor  vein,  or  vice  versa,  for  the  scale  on  which 
these  alternations  take  place  is  variable,  and  frequently  exceeds  that  of 
our  mining  operations.  Besides,  the  terms  rich  and  poor  in  this  con- 
nection are  merely  relative  to  each  other,  and  to  each  special  case.  The 
richest  part  of  a  vein  may  be  too  poor  to  work  with  profit,  or  the  poorest 
part  may  pay  handsomely.  Eich  ore  in  W^hite  Pine  contains  a  hundred 
times  as  much  silver  as  ore  considered  rich  in  Japan.  The  statement 
put  forward  on  very  high  authority,*  though  based  on  incomplete  obser- 
vations, that  gold-veins  cease  to  carry  gold  at  comparatively  small 
depths,  is  now  completely  overthrown  by  experience.  Mr.  J.  Arthur 
Phillipst  speaks  the  opinion  now  universally  acknowledged,  that  gold 

*  Murchison,  Lieber,  and  others. 

t  Mining  and  Metallurgy  of  Gold  and  Silver.     London,  18f  7.    p.  9. 
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ledgCfi  are  uot  more  liable  than  ordinaiy  metalliferous  veius  to  become 
impoverished  in  depth.  What  becomes  then  of  the  former  observations 
to  the  contrary  ?  In  some  cases,  no  doubt,  a  mere  alternation  or  barren 
'^ono  in  the  vem  was  mistaken  for  a  complete  cessation  of  the  auriferous 
character.  In  other  cases,  no  doubt,  there  was  a  total  change  in  the 
vein  material.  That  such  changes  do  take  place,  admits  of  no  doubt. 
The  mistake  was  in  believing  them  to  be  universal  and  inevitable,  and 
to  have  some  direct  connection  with  gold. 

3.  It  is  said  that  certain  directions  of  course  in  veins  have  a  decisive 
influence  upon  their  metalliferous  character.  As  the  formation  of  the 
fissure  takes  place  before  its  filling,  this  theory  is  a  jyriori  illogical. 
Experience  equally  condemns  it,  and  indicates  the  true  meaning  of  the 
supposed  connection.  It  is  true  that,  in  limited  districts,  veins  having 
a  certain  general  course  are  frequently  found  to  correspond  in  mineral- 
ogical  character;  but  this  is  due  to  the  nature  of  the  process  which 
oi>eued  the  group  of  ])arallel  fissures.  The  fissures  of  a  certain  epoch 
being  sometimes  parallel,  and  the  same  causes  having  filled  them  all, 
the  resulting  veins  of  that  system  or  group  may,  in  such  a  case,  be 
quite  similar  ;  but  it  is  the  age,  and  not  the  direction,  of  the  veins  which 
effects  this  result.  Sometiuics  grouj^s  of  fissures  of  the  same  age  are 
uot  parallel,  but  radiate  from  a  common  center.  In  that  case  the  sig- 
nificance of  the  course  of  a  vein  is  nothing.  Not  infrequently  the  same 
group  of  veins  possesses  all  the  courses  of  the  compass,  and  torms  a 
complete  uetv/ork  of  intersecting  fissures,  so  that  even  the  local  analo- 
gies of  course  have  no  weight.  As  for  the  sweeping  theories,  based  on 
observations  in  one  country  or  district,  and  boldly  extended  to  all  others, 
they  are  ridiculously  absurd.  I  know  of  one  instance  in  which  a  dis- 
tinguished foreign  engineer  condemned  without  inspection  a  very  pro- 
ductive gold  mine,  as  soon  as  he  heard  what  was  the  strike  of  the  vein — 
so  far  can  prejudice  or  fimcy  warp  the  judgments  of  even  educated  men  ! 
The  only  general  reason  ever  advanced  for  supposing  veins  of  a  particu- 
lar direction  to  be  richer  than  others,  is  a  wild,  vague  theory  of  the  in- 
fluence of  terrestrial  magnetic  currents,  which  will  not  bear  insi)ection.* 

4.  It  is  said  that  certain  i-ieatures  of  direction  or  shape  are  peculiar  to 
gold  veins;  certain  others  to  silver,  &c.  There  are  many  diflerent  theo- 
ries involving  assumptions  of  this  kind.  But  I  have  sufficiently  showa 
that  the  form,  direction,  and  extent  of  a  fissure  are  not,  as  a  general  rule, 
essentially  afl'ected  by  the  nature  of  the  material  with  which  it  is  subse- 
quently filled ;  nor,  if  this  effect  were  produced,  would  it  be  the  infini- 
tesimal proportion  of  gold  or  silver,  but  rather  the  predominating  quartz, 
or  iron  pyrites,  or  gale»a,  from  which  the  influence  would  chiefly  proceed. 
Many  things  are  in  fact  jiredicated  of  gold  deposits  which  belong  simplj 
to  the  accompanying  iron  pyrites;  and  many  a  returned  Oalifornian  has 
discovered  in  the  rusty  boulders  of  his  native  village  "  all  the  indica- 
tions" of  a  rich  gold  quartz. 

5.  In  a  word,  there  are  in  this  sense  no  universal  laws  governing  the 
dimensions,  directions,  changes,  and  metalliferous  contents  of  veins. 
Every  system  or  group,  and,  to  some  extent,  every  vein  is  a  problem  by 
itself.  As  I  shall  now  proceed  to  show,  we  have  discovered  many  dif- 
ferent agencies  more  or  less  operative  in  such  formations,  and  the  degree 
to  which  each  has  influenced  the  result  can  only  be  determined,  if  at  all, 
by  patient  observation  of  each  special  case.    Every  actively -en  gaged 

*  It  is  put  forth  in  a  book  called,  I  think,  Geology  and  Magnetism,  by  Mr.  Hopkiua, 
an  Euglish  mining  engineer — a  curious  compound  of  careful  and  accurate  observation 
in  small  local  details,  with  loose  generalization  and  disregard  of  scientific  truths  on  th« 
groat  scale. 
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miuiug  eugiueer  ought  to  have  a  theory  of  the  formatiou  of  the  vein  he 
is  workiDg,  or  at  least  such  a  kuowledge  of  it  as  will  enable  him,  after 
sufBcient  developments,  to  forecast  with  considerable  certainty  the  re- 
sults of  future  work.  This  can  only  be  attained  by  carefully  collating 
and  preserving  all  observations  made  during  the  progress  of  the  work. 
Not  a  change  in  the  vein  or  country-rock,  not  a  w^atercourse,  seam,  or 
horse  should  fail  to  be  noted  and  recorded.  Maps  of  workings,  contain- 
ing such  information  as  this,  are  of  the  gTeatest  importance;  but  I  re- 
gret to  say  that  those  persons  who  are  most  ready  with  universal  theo- 
ries are  too  frequently  the  most  neglectful  of  concrete  facts.  On  the 
other  hand,  a  large  class  of  mining  experts,  believing  that  "  nobody  can 
see  into  the  rock  further  than  he  can  put  a  pick  in,"  despise  the  whole 
science  of  mineral  veins,  an'd  arrange  their  plans  wholly  according  to  the 
ore  in  sight.  No  doubt  this  is  a  more  conservative  plan.  The  engineers 
who  follow  it  seldom  get  their  clients  iuto  trouble  by  over-sanguino 
prophecies;  but  I  think  they  frequently  condemn  good  mines,  and  in 
this  way  occasion  loss  to  owners.  Of  a  new  discovery,  in  a  new  locality, 
the  less  that  is  prophesied  the  better ;  but  intelligent  experts  ought  to  be 
ashamed  not  to  know  something  more  definite  about  the  nature,  extent, 
and  value  of  a  mine  after  it  has  been  developed  by  actual  working.  I 
refer  particularly  to  those  in  charge,  who  have  had  the  opportunity  to 
observe,  as  operations  proceeded,  all  the  facts  throwing  light  on  these 
points.  When  drifts  are  timbered,  stopes  filled  up  or  caved,  and  all  fresh 
exposures  altered  by  time,  it  is  often  too  late  to  repair  former  neglect. 
and  the  best  observer  may  be  deceived  or  find  himself  at  a  loss. 

The  effect  of  the  foregoing  considerations  should  be  to  discourage  all 
mere  theorizing  as  a  basis  for  practice,  and  to  encourage  the  most  minute 
and  careful  study  of  local  occurrences.  The  absence  of  accurate  sur- 
veys, working  maps,  and  detailed  records  of  operations,  in  most  Ameri- 
can mines,  even  the  best  and  oldest,  has  led  to  great  waste  of  money 
already,  and,  if  it  continues,  will  be  still  more  disastrously  felt  hereafter. 

I  cannot  undertake,  in  the  limits  of  this  introductory  chapter,  to  dis- 
cuss at  length  the  different  theories  of  the  formation,  modification,  and 
filling  of  fissures.  It  must  suffice  to  enumerate  the  most  prominent,  and 
perhaps  to  indicate  their  relative  importance.  One  of  the  most  compre- 
hensive and  trustworthy  works  on  the  subject*  has  just  been  translated 
and  republished  in  this  country ;  and  I  recommend  its  careful  study  to 
all  persons  who  desire  to  obtain  rational  views  concerning  a  matter  so 
much  befogged  with  crude  speculations. 

The  most  universal  cause  of  fissures  is  doubtless  plutonic  agency, 
upheaving  portions  of  the  solid  crust.  This  is  indicated  by  the  fact 
that  V'Cins  ai^e  most  numerous  in  mountainous  regions.  The  German 
term  for  a  mine  is  bergwerk,  or  mountain  work.  Again,  it  is  very  com- 
mon to  find  masses  of  eruptive  rock  in  the  neighborhood  of  ore  veins ; 
and  although  these  masses  can  but  rarely  be  supposed  to  have  directly 
brought  the  metallic  material  into  the  veins,  it  is  natural  to  conclude 
that  their  occurrence  is  connected  with  the  disturbances  which  formed 
the  fissures.  Under  plutonic  agency  must,  however,  in  this  sense,  be 
included  all  subterranean  disturbance^ — depressions  as  well  as  upheavals, 
and  flexures  and  latitudinal  compressions  of  strata  as  well  as  direct 
fractures.  These  may  ])e  indirect  and  slow  consequences  of  changes  in 
the  solid  crust.  It  is  not  necessary  to  believe  that  fissures  are  always 
formed  by  sudden  convulsions.     Indeed,  modern  geologists  are  inclined 

*Cotta's  Erzlagerstiittenlohrc,  (A  Treatise  on  Ore  Deposits,)  by  Bernhard  von  Cotta, 
professor  of  geology  in  the  Koyal  School  of  Mines,  Freiburg,  Saxony.  Translated  by 
Frederick  Prime,  jr.,  iniuiug  engineer,  and  revised  by  the  author.     New  York,  1870. 
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to  ascribe  mauy  appearances  which  seem  at  first  glance  to  result  from 
violent  action,  to  slow  and  long-  continued  i)rocesses.  The  strata  of 
coal  and  rock  in  coal  mines  have  been  observed  to  become  contorted 
and  fractured  in  a  few  years  by  the  simple  removal  of  supporting  masses 
from  below.* 

Fissures  may  also  be  formed  by  the  contraction  of  rocks  in  cooling : 
but  the  importance  of  this  agency  has  probably  been  overestimated,  so 
far  as  metalliferous  veins  are  concerned.    Many  crystalline  rocks  have 
been  reckoned  as  igneous,  or  supposed  to  have  been  subjected  to  a  degree 
of  heat  rendering  them  semi-fluid,  which  are  now  quite  generally  admitted 
to  have  been  metamorphosed  by  less  violent  agency.     The  fissures 
formed  by  cooling  in  unmistakably  eruptive  rocks  are,  on  the  other  hand, 
generall  V  unlike  those  of  metalliferous  veins.    During  the  past  two  years 
t  have  had  opportunity  to  study  this  class  of  phenomena  throughout 
the  vast  regions  of  California,  Oregon,  and  Idaho,  which  are  covered 
with  basaltic  overflows  ;  and  I  cannot  see  how  the  process  of  contraction 
eould  in  any  case  produce  long,  regular,  and  deep-seated  fissures.    The 
cooling  and  crystallization  of  basalt  seems  to  take  place  around  central 
points  or  lines.    Possibly  the  first  tendency  is  to  the  formation  of  cylin- 
drical masses ;  and  these  are  finally  fixed  in  irregular  prisms  (principally 
hexagonal)  by  the  weight  and  tension  of  the  whole  mass.    The  formation 
of  the  round  cell  of  the  bee,  and  its  subsequent  adaptation  by  pressure 
to  the  hexagonal  form,  would  be  a  parallel  case.     At  all  events  the  pro- 
cess of  cooling  cannot  be  uniform  over  a  large  surface,  and  especially 
not  at  difterent  depths.    Fissures  formed  in  this  way,  therefore,  would 
not  be  persistent  in  direction,  nor  would  they  extend  in  depth  below  the 
stratum,  the  whole  of  which  was  at  one  time  cooling.     Gash-veins,  which 
do  not  extend  below  the  stratum  in  which  they  are  found,  are  therefore 
more  likely  than  any  others  to  be  the  result  of  such  a  process  ;  but  even 
these,  1  conceive,  are  far  more  frequently  produced  by  bending  of  the 
strata,  and  consequent  fracture  of  the  layers  under  the  heaviest  strain. 
The  theory  of  Fox,  promulgated  some  thirty  years  ago,  ascribes  the 
formation  of  fissures  to    electrical    currents.      Experiments  showed 
that   by  means  of  artificial   currents   fissures   could  be  produced  in 
clay  and  also  filled  with  metalliferous  deposits.    One  deduction  from 
this  theory  was  the  assertion  that  all  metalliferous  veins  ought  to  cross 
the  magnetic  meridian  at  right  angles.    The  fact  that  veins  do  not  be- 
have as  they  "ought," in  this  respect,  would  of  itself  overthrow  this  gen- 
eralization ;  but  it  is  also  completely  disproved  by  modern  investigations 
of  terrestrial  magnetism  and  electricity.    Galvanic  currents  between 
dissimilar  rocks,  constituting  natural  voltaic  piles,  pay  no  particular 
respect  to  the  magnetic  meridian ;  and  all  such  agencies,  though  pos- 
sibly universally  active,  are  too  dependent  upon  the  minute  local  con- 
ditions, and  too  certain  to  be  locally  disturbed,  to  produce  widely  uniform 
results.     Galvanic  action  in  veins,  after   the  deposition  of  the  metal- 
liferous matter,  is  probably  very  important ;  but  the  direct  effect  of  gal- 
vanism or  electricity  or  terrestrial  magnetism  in  forming  or  in  filling 
fissures  is  probably  insignificant. 

Finally  fissures  may  be  formed  by  surface  agencies,  such  as  frost,  run- 
ning water,  glaciers,  (combining  both,)  the  penetrating  roots  of  plants, 
(following  and  assisting  the  former,)  and  consequent  land-slides,  &c._  I 
have  seen  a  fissure  several  hundred  feet  in  depth,  caused  by  the  settling 
of  the  outer  edge  of  a  rock-bluff,  at  the  base  of  which  a  river  had  gnawed 
away  the  supporting  strata.     Innumerable  gulches,  canons,  ravines, 
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and  valleys,  and  tbe  partly  subterraneau  courses  of  springs,  are  to  be 
ascribed  in  whole  or  in  part  to  surface  agencies.  But  these  are  seldom 
filled  with  mineral ;  and  there  is  no  great  dangerof  their  being  confounded 
with  fissures  of  subterranean  origin. 

The  strongest  analogies  lead  us  to  believe  that  the  fissures  of  most 
ore- veins  were  formed  by  plutonic  agencies;  and,  indeed,  that  many  of 
them  are  literally  the  products  of  earthquakes.  Fortunately  for  science, 
though  unfortunately  for  the  comfort  and  safety  of  men,  the  occurrence 
of  earthquakes  in  many  mining  districts  is  furnishing  us  w^ith  many 
illustrations  of  this  theory  ;  and  I  venture  to  predict  that  California,  Ne- 
vada, and  Oregon,  when  more  thoroughly  studied,  will  afford  abundant 
new  materials  for  a  completer  understanding  of  the  subject. 

It  should  be  remarked  that  the  formation  of  fissures  in  this  manner 
by  no  means  necessitates  their  extension  to  the  surface.  Probably  the 
greater  number  of  fissures  do  not  at  first  break  through  to  the  air,  but 
are  afterward  exposed  by  denudation  of  the  over-lying  crust.  The  oc- 
currence of  "  blind  veins'-  is  familiar  to  miners.  Other  fissures,  again, 
may  have  been  covered  with  alluvial  deposits,  so  as  to  be,  perhaps,  for- 
ever hidden  from  the  eyes  of  men.  There  is,  I  think,  reason  to  believe 
that  the  volcanic  regions  of  Mexico  extended  into  Louisiana,  where  they 
are  now  covered  with  tertiary  formations. 

The  depth  of  fissures  I  have  already  mentioned.  There  is  no  well- 
authenticated  case  on  record  in  which  the  absolute  bottom  of  a  vein  has 
been  found  by  mining.  That  they  reach  through  the  solid  crust  is 
strongly  indicated  by  the  frequent  instances  of  latitudinal  movement  in 
the  country-rock.  But,  as  Cotta  acutely  remarks,  the  thickness  of  the 
solid  crust  is,  locally  and  temporarily,  much  reduced  in  the  neighbor- 
hood of  volcanic  eruptions.  Moreover,  the  movements  of  the  country- 
rock  may  be  caused,  to  some  extent,  by  the  formation  of  new  fi  sures. 
Certainly  we  can  scarcely  assume  that  fissures  are,  in  general,  deeper 
than  they  are  long;  but  the  horizontal  length  of  a  fissure,  or  chain  of 
fissures,  may  far  exceed  that  of  its  apparant  outcrop.  It  is  not  likely 
that  mining  will  ever  be  carried  on  to  a  greater  depth  below  the  surface 
than  four  thousand  feet.*  Economical,  if  not  mechanical,  difficulties 
will  decisively  interfere.  As  single  fissures  have  been  traced  for  twenty 
miles  upon  the  surface,  and  systems,  of  probably  connected  fissures, 
(such  as  the  mother  lode  of  California,)  for  much  greater  distances,  w^ 
have  no  reason  to  believe  that  human  explorations  will  reach  their  limit 
in  depth. 

Branches  or  spurs,  and  "horses"  or  masses  of  the  country-rock  in  fis- 
sures, are  characteristic  features,  and  serve  in  many  doubtful  cases  to 
distinguish  between  veins  and  beds.  As  a  bed  is  always  a  member  ot 
the  formation,  younger  than  the  underlying,  and  older  than  the  over- 
lying members,  it  could  not,  of  course,  be  attended  with  arms  or 
branches  penetrating  the  later  rocks,  since  these  did  not  exist  while 
it  was  forming. 

"Heaves,"  "slides,"  "throws,"  "faults,"  &g.,  which  are  movements  of 
the  inclosing  rocks,  generally  along  the  lines  of  loiter  fissures,  are  fre- 
quently observed  in  connection  with  veins  ;  but  it  is  a  mistake  to  sup- 
pose that  a  sheet-deposit,  thus  dislocated,  is  necessarily,  therefore,  a 
vein.  It  is  the  observation,  not  the  occurrence,  which  is,  perhaps,  more 
common  with  veins  than  with  beds.!    A  little  reflection  will  show  that 

*Apparent  exceptions  by  tniiucls  in  monntain  ranges  migbt  occur,  but  they  do  not 
affect  the  general  force  of  tliis  proposition, 

tEven  this  I  clonbt.  Coal-seams  alone  present  faults  and  dislocations  as  abxmdantly 
as  any  veins. 
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such  a  movoiuent,  if  it  cuts  a  vein  in  two,  and  <'  heaves  "  one  part  side- 
A'ise,  more  or  less,  from  tlie  other,  must  produce  the  same  effect  on  the 
rock-beds  of  either  wall.  The  cross-course,  or  line  of  the  dislocation, 
must  be  a  fissure,  but  the  body  dislocated  may  be  a  deposit  of  any  class. 
It  is  a  practical  problem  of  much  importance,  to  find  in  the  cheapest 
and  most  expeditious  manner  the  continuation  of  a  vein  which  has  been 
cut  off  by  a  slide  or  heave.  The  observations  and  calculations  involved 
are  frequently  delicate  and  difticult ;  nevertheless,  the  alternative  usually 
adopted  in  this  country,  of  .ejoing  blindly  into  the  barren  rock,  and  trust- 
ing to  luck,  is  without  excuse.  I  could  give  several  instances  within 
my  own  knowledge,  in  which  promising  enterprises  have  been  ruined  by 
occurrences  of  this  kind,  for  tlie  want  of  careful  surveys  and  intelligent 
reasoning  on  the  part  of  engineers.  The  lack  of  such  surveys  in  the 
mines  of  Lander  Hill,  Reese  River,  for  instance,  has  produced  great  loss, 
and  even  at  the  present  day,  the  great  and  costly  experience  obtained 
in  many  different  mines  of  that  locality  is  almost  worthless  for  future 
guidance,  and  is  fast  being  forgotten.  The  terms  "  fault"  and  "dislocation" 
are  general  in  their  application,  signifying  the  removal  of  one  portion 
of  an  intersected  bed  or  vein  from  the  other,  so  that  the  continuance  of 
the  deposit  beyond  the  dislocating  line  is  no  longer  in  the  extension  of 
the  same  plane.  Heaves  are  faults  in  which  the  hanging  wall  of  the 
cross-fissure  seems  to  have  been  litted;  slides,  on  the  contrary,  present 
the  appearance  of  a  downward  movement  of  the  hanging  wall  of  the 
cross-fissure.  As,  in  both  cases,  the  fault  is  produced  by  a  movement 
of  comparatively  large  masses  of  rock,  it  is  evident  that  the  extent  of 
dislocation,  dei)ending  on  tlie  amount  of  motion  and  the  angle  of  the 
two  fissures,  must  be  the  same  for  all  i)arallel  veins  faulted  by  the  same 
cross-tissure.  Even  when  the  faulted  veins  are  not  parallel,  if  the 
fault  is  the  same,  its  extent  can  be  mathematically  calculated  from  one 
known  case  to  another  not  yet  explored.  In  entirely  new  districts,  it 
is  more  ditficult  to  infer  the  extent  and  direction  of  dislocations,  though 
careful  observation  will  generally  give  some  clue.  The  complication  of 
the  matter  by  oblique  movements,  compound  fractures,  successive  dislo- 
cations, &c.,  is  so  great,  that  it  cannot  be  discussed  without  diagrams 
and  models,  nor  thoroughly  taught  without  field  practice.  1  venture  to 
lay  down  one  or  two  rules,  which  are  not  without  exceptions,  but  will 
serve  to  assist  the  practical  miner  in  the  necessary  local  investigations. 

1.  Whatever  be  the  irregularity  of  the  faulted  lode,  the  faulting  fis- 
sure is  generally  found  to  be  a  pretty  regular  i)laue,  especially  if  tlie 
dislocation  exceeds  a  few  feet.  When  the  faulting  fissure  has  itself  gone 
through  the  processes  of  vein-formation,  and  become  a  mineral  vein  of 
considerable  width,  this  is  less  likely  to  be  the  case ;  but  ordinary  clay- 
seams,  cleanly  cutting  oft'  veins,  and  dislocating  the  two  parts,  are  likely 
to  be  quite  regular.  Hence,  when  their  strike  and  dip  have  been  care- 
fully determined,  the  places  where  they  will  cut  other  neighboring  veins, 
or  the  same  veins  in  ditferent  depths,  may  be  approximately  calculated. 

2.  In  such  cases,  a  slide  is  rather  to  be  expected  than  a  heave ;  that 
is,  the  hanging  wall  of  the  cross-fissure  is  more  likely  to  occupy  a  posi- 
tion lower  than  its  original  position,  than  the  reverse.  The  proofs  are 
two,  theoretical  and  practical.  Theoretically,  the  most  probable  causes 
of  movement  of  either  wall  would  be  the  weight  of  the  hanging  wall, 
and  the  upward  force  which  may  have  caused  the  fissure.  TLie  first 
would  move  the  hanging  wall  down,  and  the  second  would  push  the  foot- 
wall  up,  producing  the  same  relative  eftect.* 
N 

*  In  rare  inetancea,  the  cross-fissure  is  vertical,  and  this  distinction  cannot  be  observed 
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3.  The  continuatioTi  of  a  faulted  vein  is  therefore  most  naturally  (in 
the  absence  of  more  decisive  indications)  to  be  sought  on  that  side  on 
which  the  vein  makes  an  obtuse  angle  with  the  cross-fissure.* 

4.  In  searching  for  the  continuation  of  a  fixulted  vein,  when  the  move- 
ment was  greater  than  a  few  feet,  it  is  better  to  run  a  cross-cut,  or  sink 
a  winze,  than  to  follow  the  cross-fissure,  since  the  latter  is  frequently 
filled  with  clay  or  breccia,  and  almost  always  so  altered  and  decomposed 
by  water,  «S:c.,  that  the  vein  may  be  passed  by  and  not  re^ognize<l.  A 
cross-cut  will  pierce  the  continuation  of  the  vein  if  the  fault  is  a  slide; 
and  a  winze  is  more  likely  to  be  successful  in  case  of  a  heave. 

These  suggestions  do  not  cover  all  cases,  but  only  those  most  fre- 
quently occurring  in  our  faulted  gold  and  silver  deposits.  For  further 
iiiformation,  the  professional  books  must  be  consulted.! 

Double  veins,  or  those  in  which,  subsequent  to  the  first  filling,  a  new 
disruption,  mainly  in  the  plane  of  the  first  fissure,  has  taken  place,  and 
a  new  vein-material,  imj^cHum  in  impcrio,  has  been  deposited,  require 
no  further  explanation.  Where  they  occur,  it  is  often  noticed  that  one 
vein  is  richer  than  the  other ;  and  the  rich  zone  sometimes  jumps  i'rom 
one  wall  of  the  double  vein  to  the  other — a  result  of  the  irregularity  of 
the  second  fissure.  Let  any  one  try  to  break  apart  along  the  original 
line  of  fracture  two  pieces  of  wood,  well  glued  together,  and  he  will  find 
that  the  new  fissure  will  not  follow  the  old  one. 

Slickensides,  or  polished  surfaces  in  the  vein-matter,  or  along  the 
walls,  are  produced  by  small  movements  of  rock-masses,  rubbing  on  one 
another,  with  water  and  sand  or  clay  between.  Exactly  the  same  pro- 
cess may  be  seen  at  any  marble-yard. 

Stria tions  may  often  be  seen  on  the  walls,  where  a  movement  has 
taken  place.  They  are  produced  by  shaq)  points  or  crystals,  resisting 
the  general  polishing.  Often  a  study  of  them  will  show  the  direction  of 
the  movement — ^an  important  fact  for  the  miner.  The  theory  tliat  the 
richest  ore-deposits  lie  in  the  veins  always  parallel  with  these  striations 
is  supported  by  a  few  local  observ^ations,  which  I  regard  as  mere  coinci- 
dences. 

Tlie  filling  of  fissures  is  at  once  the  most  difQcult  and  important  and 
the  least  understood  department  of  the  science  of  ore-deposits. 

I  do  not  desire,  in  this  place,  to  propound  any  theory  of  my  own. 
There  is  scarcely  room  for  a  new  hypotliesis;  and  the  truth  is  probably 
to  be  api)roximated  by  Judicious  eclecticism,  allovving  to  many  of  those 
already  set  up,  a  share  in  the  results.  The  most  important  agencies  are 
recogtiized  in  the  yerj  earliest  theory,  that  of  Agiicola,  who,  in  1546 
and  1571,1  ascribed  the  formation  of  veins  to  water,  heat,  and  cold.  It 
is  true,  he  assumed  the  transformation  of  other  elements  into  metals ; 
but  many  compounds  were  in  his  day  considered  as  elements.  Another 
ancient  author,  Eaithasar  Rosier, §  declared  veins  to  be  tilled  fissures; 
and  Becher||  distinctly  asserts  the  activity  of  vapors  irom  the  earth's 
interior  as  a  cause  of  their  occurrence.  These  and  other  following 
authors  were  mcsre  nearly  correct  than  the  great  Werner,  who  gave  his 
powerful  authority  to  the  theory  that  the  vein  material  is  in  all  cases  a 
precipitation  from  above  into  the  fissures,  from  a  solution  (or  mechani- 
cal suspension  in  water)  covering  the  surface  of  the  region,  at  the  time 

*  This  rule  applies  to  slides  only.     Heaves  follow  the  exact  opposite. 
tSeo  Cotta's  Ore-deposits,  and  especially  Lottuer's  Berabaukuude,  Berlin,  1869,  Bd.  I, 
8.  3;>-44. 
t  De  Oitu  et  Cansis  Subterraneornm  ;  and  Do  Re  Metallica. 
§  Der  Hellpolirte  Ber^bauspiegel.    1700. 

II  Pliysica  Snbterrauea.     170.5. 
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■when  the  fissures  were  open.  Facts  were  too  much  for  Werner's  theory, 
and  an  extreme  reaetiou  showed  itself  in  the  injection  hypothesis,  ac- 
cording- to  which  veins  were  formed  by  the  injection  into  the  fissures  of 
melted  matter  Irom  below. 

This  had  the  phenomena  of  volcanoes  as  analogical  support ;  but  vol- 
canic eruptions  appear  in  all  ages  to  have  produced  only  volcanic  rocks; 
and  the  type  of  these  is  well  marked ;  so  that  the  analogy  really  over- 
throws the  theory,  which  must  be  rejected  for  all  except  eruptive  veins, 
frequently  called  dikes. 

Elie  de  Beaumont  declares  veins  to  be  the  products  of  volcanic  emana- 
tions; but  includes  under  this  name  thermal-aqueous  solutions  and 
metalliferous  and  sulphurous  gases,  as  well  as  melted  injections.  In 
this  extended  sense,  his  explanation  will  doubtless  apply  to  the  majority 
of  cases.  The  opinion  that  in  most  veins  the  material  did  not  enter 
from  the  surface,  nor  from  the  country-rock  immediately  adjacent  to  the 
place  of  its  present  deposition,  is  now  entertained  by  all. 

It  is  especially  in  this  country  that  light  will  be  thrown  on  the  sub- 
ject. Our  vast  gold  and  silver  belt  (particularly  the  latter)  abounds  ia 
illustrations  of  all  stages  of  volcanic  action,  direct  and  indirect.  It  is 
the  scene  of  earthquakes,  geysers,  and  metallic  depositions  still,  and 
the  barren  surfaces  of  its  mountain  ranges  give  unequaled  opportunity 
for  the  vStudy  of  results  already  wrought  out  by  these  processes.  I 
think  the  contribution  to  geology  from  the  Pacific  slope  and  the  inland 
basin  will  effect  three  things:  It  will  restore  to  volcanic  agencies  a  por- 
tion of  the  importance  which  chemical  geologists  have  lately  been  prone 
to  denj^  them ;  it  will  afford  fresh  illustrations  of  the  metamorphic  ac- 
tion of  chemical  solutions,  vapors,  and  gases ;  and  it  will  show  the 
filling  of  veins  by  thermal-aqueous  and  solfataric  action.  In  other 
words,  it  will  \'indicate  the  geological  importance  of  fire,  gas,  steam,  and 
hot  water,  all  produced  from  subterranean  sources. 

A  few  veins  contain  ores  deposited  by  sublimation,  (especially  specu- 
lar iron,  frequently  found  iu  volcanic  fissures;)  and  another  class  may 
have  been  filled  by  secretions  from  the  adjacent  country-rock  ;  but  of 
the  vast  majority  of  ore-veins,  we  may  assert  that  they  were  filled  from 
below,  (if  from  the  country-rock,  then  at  greater  depths  than  we  can 
attain,)  and  by  means  of  solutions,  vapors,  and  gases.  The  distribution 
of  ore  in  this  way  is  affected,  no  doubt,  by  many  causes  which  we  can- 
not now  trace.  It  seems  to  me  that  the  essential  elements  of  the  prob- 
lem are  the  condition  of  the  fissure  at  the  time  the  ore  entered  it,  and 
the  nature  of  the  deposition  of  ore,  whether  mechanical,  as  by  the  cool- 
ing of  a  sublimation  or  the  evaporation  of  a  solution,  or  chemical,  as  a 
result  of  reactions  producing  insoluble  precipitates.  The  condition  of 
the  fissure  is  important,  as  one  or  two  suggestions  will  show.  Its 
width,  for  instance,  would  determine  currents  and  their  rapidity,  and 
thus  affect  the  mechanical  deposition,  even  of  chemical  precipitates. 
Horses,  and  lines  of  contact  between  the  walls,  or  even  mere  contrac- 
tions without  contact,  would  cause  the  fissure  to  be  choked  at  some 
points  and  in  some  lines,  earlier  than  at  others ;  and  subsequent  deposi- 
tions of  ore  would  take  place  in  chimneys,  or  ore-bodies,  in  those  spaces 
to  which  the  currents  found  readiest  access.  With  regard  to  the  second 
element  mentioned — the  natiu'e  of  the  deposition,  it  msiy  be  said  to  be 
essentially  mechanical,  whether  the  precipitates  are  already  formed  and 
held  in  suspension,  or  are  formed  by  cooling  or  by  chemical  reactions 
subsequent  to  their  entrance.  The  deposition  of  the  former,  however, 
is  perhaps  more  dependent  on  the  fissure  ;  that  of  the  latter,  on  the  na- 
ture of  the  country-rock.     Probably  little,  except  clays,  &c.,  is  brought 
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into  veins  in  meclianical  suspension.  The  majority  of  cases  indicate 
(jrystnllization  by  cooling'  and  chemical  change.  A  simple  laboratory 
experiment  will  show  what  are  the  most  obvious  ellects  of  the  wall-rock 
upon  this  process.  Let  a  hot  solution  be  placed  in  a  vessel  constructed 
partly  of  glass,  partly  of  metal,  partly  of  po.ished  wood,  and  partly  of 
rough  wood.  As  the  liquid  cools  it  will  be  seen  that  the  crystal  incrus- 
tations are  deposited  unequally,  according  to  the  varying-  r-apacity  of 
these  dilfereut  substances  to  conduct  heat,  and  according  to  their  sur- 
face. The  best  conductors  and  the  most  rugged  surfaces  receive  the 
earliest  and  most  abundant  deposit.  Tlie  ditference  in  surface  is  prob- 
ably only  au  element  of  the  conduction  of  heat;  so  that  we  may  say  in 
general  that  the  best  conductors  of  heat  receive  the  largest  crystalline 
deposits.  The  specilic  gravity  of  substances  is  directly  connected  witli 
their  conduction  of  heat.  Hence,  rough  walls,  of  a  rock  of  high  s])e- 
cili(;  gravity,  would  naturally  be  the  localities  of  crystallization  in  veins. 
This  is  only  saying  that  solutions  or  vapors  ci'ystallize  first  where  they 
cool  quickest.  The  frost  on  a  window-pane  is  an  illustration.  Whether 
this  crystalline  deposit  will  be  ore  or  gangue,  depends  upon  the  nature 
of  (he  solution  or  vapor  first  entering  the  fissure.  There  is  also,  in  many 
cases,  a  chemical  reaction  between  the  solution  in  the  fissure  and  the 
wall-rock.  Certain  ingredients  of  the  rock  change  i)laces  with  others  in 
the  solution.  Thus,  for  instance,  chalybeate  and  other  mineral  waters 
contain  bi-carbonates  of  iron,  lime,  &c.  These,  by  tlie  absorption  of 
more  iron  or  lime,  would  become  common  carbonates,  and  insoluble. 
The  wall-rock  of  the  fissure  may  supply  the  additional  base,  and  the  re- 
sult will  be  a  crystallization  of  iron  or  lime  spar  in  the  vein,  while  the 
wall-rock  becomes  porous,  or,  receiving  new  ingredients,  (silica,  &c.,)  in. 
place  of  those  it  has  surrendered,  presents  a  zone  in  the  ueighborliood 
of  the  vein  of  very  different  character  from  that  of  the  general  country- 
rock.  These  reactions  have  been  studied  a  good  deal  of  late;  l)ut  there 
is  much  to  be  still  explained  concerning  them.  I  will  only  add  here 
that  not  only  the  chemical  constitution,  but  also  the  texture  of  the  wall- 
rock,  promotes  or  prevents  such  processes.  A  porous  rock,  or  one  that 
(like  some  porphyries)  presents  considerable  surfaces  of  combinations 
easily  decomposed,  (alkaline  silicates,  «&c.,)  will  be  acted  upon  easily, 
whUe  a  solid,  homogeneous  rock  would  resist  decomposition. 

The  crossing  of  two  veins  may  assist  the  deposition  of  vein  matter 
both  mechanically'  and  chemically.  The  sujjposed  electrical  currents  in 
the  rocks  have  also  been  appealed  to;  but  their  activity  is  not  proved 
beyond  the  realm  of  galvanic  or  electro-chemical  effects;  in  other  words, 
of  chemical  reactions. 

Finally,  the  distribution  of  ore  in  a  vein  is  to  be  considered  as  a  series 
of  relative  concentrations.  The  absolute  or  total  richness  of  the  vein 
must  depend  upon  the  amount  of  metallic  substances  introduced  into 
the  fissure.  This  we  can  only  infer  from  the  size  and  general  metallif- 
erous a[)pearance  of  the  vein.  The  practical  distinctions  of  miners,  as  to 
"  strong"  and  "  well-charged"  veins  are,  therefore,  (luite  in  accordance 
with  theory. 

Among  the  indications  which  throw  light  upon  tliis  important  ques- 
tion, in  advance  of  thonmgh  explorations,  are  the  traces  of  extensive 
chemical  changes  in  the  vein  and  adjacent  rock,  and  especially  the  traces 
of  superficial  decomposition  by  meteoric  agencies.  The  valuable  m<4ai, 
such  as  silver  or  copper,  may  ha,ve  been  almost  entirely  removed  by  these 
changes;  but  the  indications  of  its  presence  may  remain.  This  is  the 
siguilicance  of  the  "  iron  hat"  or  gossan  which  forn\s  the  outcrop  of  many 
valuable  copper,  silver,  and  gold  veins.  The  changes  above  water-level, 
H.  Ex.  Doc.  207 30 
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ill  most  vf'ins,  consist  iti  oxidation  or  clilorination,  solution  and  rrnioval 
of  some  iigredients,  and  sometiini^s  reduction  and  precipitation.  Thus 
the  gossan  outcrops  are  i)roduced  by  the  oxidation  of  sulphurets,  &c., 
and  the  removal  of  soluble  sulphates.  Sometimes  these  soluble  salts  are 
again  precipitated  below,  as  iu  Tennessee  and  Virginia,  where  percolat- 
ing surface  waters  have  oxidized  pyritic  deposits  to  gossan,  and  carried 
the  copi)er  sulphates  down  in  solution  to  the  lower  drainage-level,  where 
they  have  been  precipitated  by  iron  or  organic  substances  as  a  zone  of 
'•  black  copper."  In  uutiiy  cases  the  water-line,  or  line  of  deepest  drainage 
for  surface  Wiiters,  is  characterized  by  a  barren  zone  in  the  vein.  This 
is  called,  in  some  localities,  the  cap-rock ;  but,  like  the  alleged  regular 
systems  of  chimneys  of  ore  in  veins,  its  universal  occurrence  is  by  no 
means  proved.  Miners  in  Colorado,  for  instance,  call  all  barren  sections 
of  a  vein  cap-rock,  while  every  body  of  good  ore  is  a  chimney;  and  this 
is  abtmt  all  that  science  could  sately  say  in  the  case.  The  occurrence  of 
relatively  barren  spaces  iu  veins  is  inevitable  and  universal.  It  is  divS- 
couraging  to  the  expectation  of  future  success  or  not,  according  to  the 
size  and  metalliferous  character  of  the  vein.  On  the  Comstock  vein,  for 
install  ■;',  the  extent  ami  number  of  the  ore-bodies  already  explored,  for- 
bids the  supi)Ositiou  that  the  vein  is  barren  in  depth,  while  the  extent 
and  iiumber  of  the  barren  spaces,  already  explored,  justifies  the  appre- 
hension that  the  alternations  of  rich  and  poor  ground  in  depth  will  be 
on  an  equally  large  scale. 

Characteristic  for  veins  are  the  selvages  or  layers  of  clay  (fluccan) 
along  the  walls.  These  are  sometimes  wanting  in  true  veins ;  but  never, 
so  far  as  I  know,  are  they  found  distinctly  developed  in  beds.*  They 
result  irom  the  ])ercolation  of  water  along  the  walls,  the  pressure  and 
slight  moveiiient  of  the  latter,  and  the  chemical  changes  caused  along 
the  i)lane  of  contact  between  vein  material  and  country-rock.  In  some 
districts  they  are  called  "  gouges,"  because  they  enable  the  miner  to 
Avork  with  a  pick  between  the  vein  and  the  wall,  and  so  to  expose  a.  side 
fiurface,  which  greatly  facilitates  blasting  out  the  vein.  The  mother  lode 
of  California  is  noted  for  the  wide  gouge  along  the  foot-wall.  The  vein 
is  thus  easily  stripped,  and  large  quantities  of  quartz  are  thrown  by  a 
single  blast.  I  saw  a  piece  weighing  about  25  tons,  in  the  Amador  mine, 
thrown  down  in  this  way;  and  much  larger  quantities  have  been  lifted 
and  loosened  b}'  single  blasts  in  that  mine. 

In  concluding  this  prolonged,  yet  merely  outlined  discussion  of  veins, 
1  would  once  more  urge  the  suggestion  which  constitutes  its  most  im- 
portant feature,  and  for  the  sake  of  which  I  have  written  the  whole.  It 
is  the  vital  necessity  of  less  general  theory  and  more  particular  study. 
Engineers  in  practice  might  well  throw  away  half  their  notions  about 
all  veins,  and  substitute  a  clear  and  definite  comprehension  of  some, 
veins.  Our  country  will  certainly  afford  new  and  striking  facts  in  this 
department  of  science;  but  they  must  be  observed  carefully,  and  not 
seized  upon,  to  be  pressed  into  the  supi)ort  of  crude  generalizations  or 
j)reconceived  theories.  Our  mineral  deposits  represent  all  classes  and 
all  modes  of  formation,  and  will  not  be  ranked  under  any  man's  pet 
hypothesis.  Meanwhile,  for  their  successful  exploitation,  it  is  sufficient 
and  essential  to  rely  upon  the  acknowledged  principles  of  safe  and  wise 
engineering,  and  upon  faithful  and  intelligent  local  observations. 

Beds  and  seams. — Veins,  as  we  have  seen,  are  characterized  to  the  eye 

*  Beds  highly  tilted,  so  as  to  have  maintained  for  an  indetinite  period  a  position  like 
that  of  most  veins,  ace  sometimes  observed  to  have  a  sort  of  selvages;  but  there  is  no 
natural  separation,  iu  most  cases  along  the  walls,  any  more  than  in  the  strata-cleavages 
of  the  deposit  itself.     Hence,  such  beds  may  sliow  tluccau  auywhore  iu  their  mass. 
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of  the  miaer  by  tlie  following  signs:  sheet-form;  linear  extension  in 
length  and  depth;  generally  steep  dip;  irregularity  of  ore-distribution; 
relations  with  other  i}arallel  or  intersecting  veins ;  and  indications  of  a 
previous  fissure,  filled  with  matter  of  later  origin  than  the  country- rock. 

Beds,  on  the  other  hand,  while  they  have  the  sheet-form,  approach 
the  horizontal  plane  in  their  original  position,  (thougli  they  are  tilted 
wherever  the  inclosing  rocks  are  also  tilted,)  have  no  particular  connec- 
tion with  other  parallel  beds,  (since  these  must  be  older  or  younger, 
according  to  their  position  above  or  below,  but  never  of  the  same  age,) 
contain  their  ores  or  valuable  minerals  more  evenly  distributed.  They 
are  frequently  faulted  by  cross-fissures,  but  cannot  themselves  be  the 
cause  of  faults  in  other  deposits.  The  principal  ores  occurring  in  beds 
are  those  of  iron,  copper,  lead,  zinc,  and  sulphur.  Many  gold  deposits 
in  the  southern  States  are  probably  beds — that  is,  layers  of  the  country- 
rock,  distinguishable  from  the  overlying  and  underlying  strata  by  their 
greater  proi^ortion  of  quartz  and  gold.  Beds  of  valuable  minerals  are 
frequently  found  in  the  form  of  basins,  or  in  lenticular  form,  thinning 
out  on  all  sides.  They  have  also  their  variations  in  thickness  and  dip ; 
but  these  are  much  less  common  and  less  violent  than  those  of  veins. 
Beds  are  also  subject,  like  veins,  to  internal  metamorphosis,  by  means 
of  chemical  reactions,  percolating  waters,  &c. 

Mass-deposits  are  still  more  various  in  their  methods  of  formation  than 
veins.  Both  the  preparation  and  the  filling  of  the  mold,  so  to  speak, 
may  have  taken  i^lace  in  many  different  ways.  Some  masses  are  depos- 
its, chemically  and  geologically  analogous  to  those  of  veins,  except  that 
they  have  taken  place  in  caves  or  irregular  spaces  in  tbe  rocks,  not 
fissures  in  the  usual  sense.  Thus  the  lead  ores  of  Illinois,  many  iron 
ores  in  dolomite  and  limestone,  &c..  Other  mass-deposits  are,  strictly 
speaking,  networks  of  small  veins;  as,  Ibr  instancCj  the  chrome-iron  ores 
of  Pennsylvania.  Others  are  produced  by  the  penetration  of  metallif- 
erous solutions  into  porous  or  decomposable  rocks,  and  the  gradual 
impregnation  of  the  latter.  Finally,  a  mass-deposit  may  be  the  result 
of  more  than  one  of  these  processes.  It  is  even  more  emphaticall}^  true 
of  these  deposits  than  of  veins  that  each  example  needs  to  be  studied 
by  itself.  There  are  no  general  rules  which  will  serve  to  guide,  either 
in  the  discovery  or  in  the  exploration  and  working  of  such  deposits. 

Impregnations  are  to  be  considered  as  in  some  sense  a  variety  of  )ua-ss- 
deposits.  Their  characteristic  feature  is  the  absence  of  defined  limits. 
They  are  limited  for  the  miner  by  the  gradual  decrease  in  richness, 
reaching  finally  a  point  where  it  will  not  pay  to  work  them.  They  fre- 
qu-ently  accompany  other  deposits  as  a  sort  of  indefinite  boundary;  but 
they  also  occur  independently.  The  silver  deposits  of  White  Pine  are 
to  be  classed  (so  far  as  I  can  at  present  decide)  as  masses  and  impregna- 
tions in  certain  strata  of  the  limestone.  The  Eberhardt  mine  illustrates 
the  fact  that  deposits  of  this  kind  may  be  laulted  as  well  as  veins.  The 
mass-deposit  of  the  Eberhardt  is  sharply  cut  off  on  the  north,  and  less 
sharply  on  the  south,  by  what  seem  to  be  cross-fissures.*  The  uncer- 
tainty under  which  the  miner  labors  as  to  the  extent  and  form  of  mass- 
deposits  is,  as  Cotta  well  remarks,  fortunately  counterbalanced  by  the 
usually  large  dimensions  of  this  class  of  deposits,  and,  as  1  would  add, 
by  the  comparative  small  depth,  and  the  consequent  ease  and  cheapness 
of  extraction  and  of  exploration.  AU  these  points  are  illustrated  in 
White  Pine. 

Passing  over  without  further  remark  the  subject  of  pockets  and  small 

*  See  cliapter  on  White  Pine. 
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segregations,  I  will  close  this  chapter  with  a  general  list  of  the  occur- 
rences of  the  precious  metals. 

Gold  occurs  in  veins,  beds,  and  pockets ;  in  imj)regnations  of  rocks, 
(slate,  granite,*  «&c. ;)  in  placers,  &c.;  ordinarily  native,  but  frequently- 
associated  with  sulphur,  arsenic,  &c.,  and  accompanying  silver,  copper, 
or  iron. 

Platinum  is  distributed  similarly,  but  has  never  been  profitably  ob- 
tained, except  from  placers. 

Silver  is  found  in  veins,  beds,  nests,  masses,  impregnations,  &c., 
rarely  native,  and  not  generally  in  ores  of  silver  only,  but  rather  as  an 
accidental  constituent  of  lead  and  copper  ores.  Large  portions  of  the 
silver  belt  of  the  United  States  are  characterized  by  unusual  purity  of 
silver  ore  and  freedom  from  base  metal.  I  think  it  likely,  however,  that 
this  distinction  will  vanish  in  depth.  Even  at  present,  the  ores  sent  to 
mill  are  in  most  cases  kept  free  from  base  metal  by  throwing  away,  in 
sorting,  the  base-metal  compounds.  The  utilization  of  the  base  metals 
themselves,  or  at  least  the  economical  treatment  of  their  argentiferous 
ores,  is  necessary  to  permanent  prosperity  in  silver-mining. 

*  I  have  seen  gold  disseminated  in  true  tribasic  granite  from  southern  California, 
and  a  similar  instance  is  reported  to  me  from  Mammoth  district,  Nevada ;  but  in  the 
latter  case  I  have  some  reason  to  doubt  the  nature  of  the  granite  and  its  actual  im- 
pregnation. 
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CHAPTER  LXIIL 

THE    MANUFACTURE     OF    MINING    MACHINERY    IN    CALI- 
FORNIA. 

The  great  demand  for  milling  implements  of  all  kinds  which  attended 
the  sudden  development  of  gold  mining  in  California  was  at  first  sup- 
X>lied  from  the  Atlantic  States  and  from  Europe.  Some  of  the  first 
quartz  mills  erected  in  the  State  were  imjiorted  from  England.  Relics 
of  them  may  still  be  found  in  Grass  Valley  and  on  the  Mariposa 
Estate,  But  this  dependence  upon  e.istern  and  foreign  workshops  did 
not  long  continue ;  founderies  and  machine-shops  were  started  in  San 
Francisco,  and  theiir  extent  and  number  has  been  increased  to  keep  pace 
with  the  rapid  enlargement  of  the  mining  field  of  the  Pacific  slope. 
With  the  constantly  increasing  discoveries  of  new  districts,  and  the  open- 
ing of  new  sources  of  gold,  silver,  and  copper,  the  demand  for  machinery 
has  been  enormous  and  peremptory.  But  it  has  been  most  succesfully 
met  by  the  mechanical  engineers  of  the  Pacific  slope.  Their  work  is 
charactmzed  by  great  boldness,  independence  of  precedent,  ingenuity 
and  originality ;  and  they  to-day  furnish  some  of  the  best  machinery  in 
the  world  for  certain  departments  of  the  art  of  mining. 

The  directions  in  which  the  greatest  advance  has  been  made  are: 
1.  The  improvements  in  breakers,  stamp-batteries,  &c.,  and  the  substi- 
tution of  iron  for  wood  in  stamps  and  ore-dressing  and  concentrating 
machines.  3.  The  manufacture  of  pans  for  grinding  and  amalgamating. 
3.  The  introduction  of  silv^ered  and  amalgamated  copper-plates  for  sav- 
ing gold  and  quicksilver.  4.  The  art  of  placer  mining  has  been  revolu- 
tionized; cumbrous  and  slow  working  hand  machines  have  given  way  to 
gigantic  o]ierations  which  in  their  extent  and  effect  approach  those  of 
Nature.  The  under  current  sluice  is  but  one  of  the  improvements  to 
which  the  development  of  this  art  has  led. 

The  effects  of  the  discoveries,  and  of  the  improvements  following  them, 
have  been  wide-sijread.  Invention  and  production  have  everywhere 
been  stimulated.  Attention  has  been  steadily  directed  to  the  invention 
of  machines  to  be  substituted  for  hand  labor,  especially  in  rock-drilling, 
and  to  the  improvement  of  explosives,  all  tending  to  diminish  the  cost 
of  moving  rock  and  extracting  the  precious  ore.  Rock-drilling  machines 
have  passed  through  a  great  variety  of  modifications  in  the  United 
States,  and  the  Leschot  diamond  drill,  which  originated  in  France,  here 
finds  its  greatest  development  and  its  most  general  and  successful  prac- 
tical application. 

The  iron  founderies  and  machine-shops  of  San  Francisco  have  been 
sustained  chiefly  by  the  demand  for  mining  machinery,  and  were  most 
numerous  and  successful  in  1865  and  1860,  during  the  period  of  greatest 
expansion  in  prospecting  and  mining,  and  the  formation  of  companies 
to  develop  claims  and  mining  ground  in  all  directions.  The  value  of  the 
castings  produced  at  these  founderies  in  the  year  1866  is  estimated  at 
little  less  than  two  millions  of  dollars,  the  greater  portion  being  for 
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quartz  mills  and  mining  macliinery.  There  were  then  thirteen  establish- 
ment.s  in  full  operation,  employiiiuf  about  1,01)0  men.  The  number  of 
large  establishments  now  in  operatiou  is  somewhat  less.  In  addition  to 
the  works  in  San  Francisco,  there  are  founderiesin  the  other  large  cities, 
as  Sacramento,  Stockton  and  Marysville,  Nevada  City,  and  at  nearly  all 
the  chief  mining  centers,  where  mills  are  built,  shoes  and  dies  cast,  and 
lepairs  made. 

The  principal  establishments  in  San  Francisco  at  whicli  mining  ma- 
clunery  is  manufactured  are  the  Union  Iron  Works,  the  Pacific  Iron 
AVorks,  the  Vulcan  Iron  Works,  the  Miners'  Fouudery,  and  the  Golden 
State  Iron  Works. 

The  lir^t  named  is  the  pioneer  establishment,  having  been  founded  in 
the  year  1841),  by  the  ?.Iessrs,  Donahue  Brothers,  upon  a  very  limited  scale, 
from  which  it  has  grown  to  be  the  largest  and  best  appointed  on  the 
coast.  At  the  commencement,  the  blast  for  melting  was  produced  by  a 
blacksmith's  bellows,  and  the  tools  and  materials  were  few  and  imper- 
fect. At  present,  there  are  in  the  machine-shop  twenty-five  lathes,  eight 
planers,  and  much  powerful  drilling,  cutting,  gearing,  and  shaping  ma- 
chinery. One  of  the  planers  is  the  largest  in  the  State.  The  smithery 
is  provided  with  a  fifteen-ton  steam  hammer  for  forging  large  work,  and 
the  boiler  department  has  automatic  punching  and  riveting  machines. 
The  main  building  is  of  brick,  three  stories  high,  with  a  frontage  of  187J 
feet,  and  a  depth  of  120  feet.     About  300  men  are  employed. 

The  Pacific  Works  v/ere  started  in  1850.  In  1807  they  worked  up  700 
tons  of  pig  iron,  350  tons  of  bar  and  plate  iron,  with  700  tons  of  coal ; 
and  the  value  of  the  product  was  $300,000. 

The  Vulcan,  in  1807,  worked  up  1,200  tons  of  pig  iron  and  200  tons  of 
bar  and  round  iron. 

This  brief  mention  of  some  of  the  more  important  of  the  machine  mak- 
ing establishments  will  serve  to  give  a  general  idea  of  the  capacity  of 
the  coast  for  the  production  of  mining  machinery. 

California  not  only  manufactures  mills  and  machinery  for  the  Pacific 
slope,  for  Nevada,  Idaho,  Oregon,  Washington,  and  Arizona,  but  exports 
to  British  Columbia,  Mexico,  Central  America,  South  America,  Colorado, 
North  Carolina,  and,  to  some  extent,  to  Australia.  Its  stamp-mills  for 
gold  quartz  crushing  are  superior  to  any  other,  and  are  regarded  as 
models  to  be  followed.  There  is  no  country  where  so  much  money  and 
efibrt  has  been  expended  in  so  short  a  time  in  experimenting  with,  and 
perfecting,  the  various  machines  used  in  mining;  and  although  it  may 
be  said  that  there  has  been  a  great  w^aste  of  material  and  money  in  the 
headlong,  blundering  w\iy  in  which  the  progress  has  been  made,  it  must 
be  admitted  that  the  result  on  the  whole  is  more  satisfactory  than  it 
would  probably  have  been  by  this  time,  if  every  problem  had  been  the 
subject  of  slow  and  careful  deliberation.  The  great  value  of  time  and 
labor  in  these  new  and  rapidly  expanding  metalliferous  regions  is  to  be 
considered,  and  likewise  the  enormous  rates  of  interest,  ranging  from 
twelve  to  thirty-six  per  cent,  per  annum  ;  the  great  cost  of  transporta- 
tion, ranging  from  five  to  twenty-five  cents  per  pound ;  and  other  con- 
ditions very  difterent  from  those  in  older  mining  regions,  so  that  it  is 
not  possible  to  make  any  just  comparison  between  the  one  and  the  other 
without  giving  a  fair  consideration  to  these  peculiar  and  difficult  circum- 
stances under  which  the  development  has  been  made. 

In  the  following  notices  of  the  mechanical  appliances  of  mining  the 
attempt  has  not  been  made  to  give  a  complete  description  of  them  all. 
Neither  time  nor  the  si)ace  allowed  permitted  this  ;  but  it  has  been  the 
endeavor  as  far  as  i)ossible  to  describe  the  machinerv  and  apparatus  of 
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mining  uoav  in  use  on  the  Pacific  slope,  and  to  add  sucli  notices  of  ma- 
chines used  abroad  for  similar  purposes,  and  to  make  such  comparisons 
as  would  be  liliely  to  interest  and  instruct  those  engaged  in  mining, 
and  to  furnish  the  data  for  a  general  reply  to  the  natural  inquiry,  what 
is  the  position  of  the  United  States  in  this  respect,  compared  with  that 
of  European  countries. 

The  writer  desires  to  make  special  acknowledgment  to  the  Union  Iron 
Works  of  San  Francisco  for  drawings  of  stamp-mills,  hoisting  works,  and 
other  machinery,  from  which  many  of  the  illustrations  have  been  reduced 
for  these  pages.  He  is  also  indebted,  for  valuable  information,  to  Mr. 
Irving  M.  Scott,  to  Mr.  Moore,  of  the  Vulcan  Foundery,  and  A.  S.  Hal- 
lidie,  esq.,  president  of  the  Mechanics'  Institute. 

For  iuformation  concerning  the  machinery  now  in  use  abroad,  he  has 
consulted  his  own  notes  upon  the  machinery  at  the  Paris  Exposition,  and 
elsewhere,  and  the  works  of  Burat  upon  the  machinery  of  the  Belgian 
and  French  collieries.  Having  recently,  in  part,  rewritten  the  report 
upon  mining*  in  the  series  of  reports  upon  the  Paris  Exj)osition,  he  has 
felt  at  liberty  to  make  free  use  of  those  pages  and  of  many  of  the  illus- 
trations, electrotyped  copies  of  which  had  been  secured  for  the  purpose. 

*  Eeport  on  mining  and  the  mechanical  preparation  of  ores,  by  Henry  F.  Q.  D'Aligny' 
and  Alfred  Hnet,  F.  Geyler,  and  C.  Lepainteur.  Washington:  Government  Priutiunr 
Office.    1870. 


SECTION  L— AGENCIES  AND  INSTRUMENTS  OF 
BREAKING  DOWN  ROCKS  AND  ORES. 


CHAPTER  LXIV. 

WATEE— HYDRAULIC   MINING. 

The  placer  miner  avails  himself  of  the  results  of  forces  which  have  been 
acting  for  unnumbered  ages.  Frost,  ice,  and  mountain  torrents,  aided 
by  the  decay  of  rocks,  have  broken  down  the  veins  and  liberated  tlie  gold, 
leaving  it  distributed  under  the  gravel  and  sand  in  the  beds  of  ancient  and 
existing  streams.  The  force  required  for  breaking  up  the  rocks  and  veins 
has  been  expended  and  the  work  of  the  placer  miner  is  rather  to  clean  up, 
or  harvest,  what  nature  has  already  mined  lor  him.  But  the  operations 
of  nature  have  been  so  vast,  and  so  gigantic  have  been  the  deposits 
made  by  rivers  and  floods,  that  the  pick,  shovel,  and  pan  are  inadequate 
for  the  profitable  collection  of  the  gold,  and  other  mechanical  appliances 
are  brought  to  bear.  Powder  and  nitroglycerine  are  used  to  blow  up 
and  disintegrate  the  deep  and  consolidated  deposits ;  water  under  pres- 
sure is  made  to  undermine  and  wash  away  high  banks  of  gravel  ;  power- 
ful cranes  and  hoisting  apparatus,  and  for  some  of  the  harder  cemented 
gravels  massive  stamp-mills,  are  required. 

As  water  was  Nature's  principal  instrument  in  preparing  these  earth 
deposits,  so,  also,  is  water  the  surface  miner's  great  agent  for  breaking- 
down  and  reassorting  them.  It  is  brought  to  bear  directly  upon  the 
materials,  either  with  the  momentum  it  acquires  in  falling  from  a  consid- 
erable elevation,  or  with  the  gentler  force  of  a  shorter  fall  as  it  runs  down 
a  sloping  channel.  The  first  is  the  hydraulic  process^  and  the  second  is 
sluicing.  The  operation  of  the  first  is  to  break  and  disintegrate,  and  of 
the  second  to  separate,  assort,  and  concentrate.  h\  hydraulic  mining, 
the  two  are  necessarily  connected  and  form  one  continuous  operation. 
Water  falling  through  pipes  from  a  height  of  from  100  to  200  feet  is  deliv- 
ered through  nozzles  in  continuous  streams  against  the  base  of  a  bank 
of  earth.  It  undermines  the  bank  ;  the  overhanging  masses  fall  to  the 
base  and  are  broken  apart  and  loosened  5  the  water  penetrates  every 
crack  and  pore;  large  boulders  are  thrown'  aside  like  pebbles  ;  the  whole 
mass  is  stirred  and  mingled,  while  the  accumulated  waters  flow  away 
down  the  slope  thick  with  sand  and  earth,  leaving  the  larger  boulders 
and  the  gold  resting  clean-washed  upon  the  surface  of  the  bed-rock. 

This  process  is  applicable  wherever  dei)osits  have  accumulated  to  such 
a  depth  upon  the  lower  stratum  holding  the  gold  that  they  cannot  be 
economically  removed  by  digging.  For  its  successful  operation  there 
are  two  essential  conditions:  first,  sufticient  head  or  height  and  quantity 
of  water;  second,  a  rapid  tall  or  slope  from  the  base  of  the  bank,  so  that 
the  water  will  flow  swiftly  away  and  carry  the  loosened  gravel,  sand,  and 
earth  with  it.  In  California  there  is  comparatively  little  dififlculty  iu 
attaining  these  conditions  by  an  adequate  expenditure  of  money.  The 
high  mountains  give  numerous  streams  flowing  toward  and  across  the 
gold  region,  and  the  deep  valleys  and  ravines  permit  of  ample  fixU  and 
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drainage.  But  the  streams  bavo  to  be  diverted  from  tbeir  courses  and 
carried  in  ditcbes  anil  dumes  for  many  nules  along  tbe  billsides,  wbile 
in  most  cases  tbe  best  gokl  deposits  are  in  trougii  like  or  basin-sbaped 
depressions,  bemmed  in  by  rocky  walls,  tbroiigb  wbicb  artificial  outlets 
must  be  cut,  so  as  to  give  tbe  reciuisite  drainage. 

Thus,  wben  tbe  position,  deptb,  and  ricbuess  of  a  deposit  are  ascer- 
tained, and  it  is  decided  to  work  it  by  tbe  bydraulic  method,  tha  first 
operation  is  to  provide  an  outlet  for  tbe  water.  Tbis  is  done  by  cutting 
a  tunnel  tbrougb  tbe  rim-rock  from  an  adjoining  ravine  or  valley,  so  as 
to  ta])  tbe  lowest  part  of  tbe  basin,  and,  if  possible,  to  secure  a  vertical 
fall  of  fifty  to  one  bandred  feet  from  tbe  base  of  the  deposit.  Such  tun- 
nels are  usually  costly  and  laborious  undertakings;  they  require  great 
engineering  skill  for  their  proper  projection,  and  often  many  i»  ears  of 
time.  In  driving  some  of  tbe  longer  tunnels,  from  five  to  seven  years 
bave  been  consumed  and  an  exi)enditure  of  from  $10  to  $60  per  linear 
foot  incurred.  They  vary  in  lengtb  from  a  few  bundred  feet  to  a  mile, 
and  are  usually  from  six  to  eigbt  feet  iu  widtb  by  seven  in  beigbt. 

MINING  DITCHES  IN   CALIFORNIA. 

In  the  year  1867  tbere  were  5,328  miles  of  artificial  water-courses  for 
mining  purposes  in  tbe  State  of  California,  besides  tbe  subsidiary 
branches,  estimated  at  over  800  miles  more.  These  water-courses  are 
ditcbes  cut,  wherever  possible,  into  tbe  eartb  of  tbe  billsides,  and 
crossing  rocky  points  and  deep  valleys  by  means  of  flumes,  or,  better,  in 
iron  i)ipes.  Tbe  ditcbes  are  usually  about  eigbt  feet  wide  at  tbe  top,  six 
at  tbe  bottom,  and  tbree  feet  deep.  The  grade  varies  from  twelve  to 
eighteen  feet  to  tbe*  mile.  Formerly  flumes  were  constructed  on  a  large 
scale  and  at  great  cost;  but  now  large  sbeet-iron  pipes  are  substituted 
with  great  advantage  in  durability  and  economy.  Some  of  tbe  flumes 
were  of  great  lengtb  and  beigbt;  one  near  Big  Oak  Flat,  in  Tuolumne 
County,  being  1,300  feet  long  and  apart  of  it  250  feet  above  the  surface 
and  supported  upon  wooden  towers.  Upon  tbe  Truckee  ditcb  tbere 
were,  at  one  time,  13  miles  of  flume,  eigbt  feet  wide  and  four  feet  deep, 
bung  upon  tbe  side  of  a  deep  caiion.  Upon  tbe  Pilot  Creek  ditcb  tbere 
was  one  piece  of  flume  300  feet  long  and  95  feet  bigb. 

Tbe  boards  used  for  makingflumes  are  usually  from  one  and  a  quarterto 
one  and  a  balf  incb  tbick.  Tbey  are  laid  down  rougb  and  then  battened. 
Sills  are  placed  at  intervals  of  two  and  a  balf  feet,  with  posts  and  a  cap  for 
the  support  of  the  flume-box.  Tbe  sills  are  four  inches  square,  the  posts 
three  by  four,  and  tbe  caps  one  and  a  half  by  four  inches.  In  addition 
to  the  first  cost  of  a  flume,  it  is  expensive  to  keep  in  repair,  and  is  liable 
to  a  great  many  accidents.  It  may  be  burned  or  blown  down,  and  if  it 
is  left  dry  for  several  months,  all  the  boards  curl  up  and  split  so  that 
they  cannot  be  used  again.  It  is  said  that  the  repairs  of  a  flume  cost 
90  per  cent,  more  than  those  of  a  ditch.  For  all  these  reasons,  flumes 
are  not  now  constructed  where  they  can  possibly  be  avoided,  and  iron 
pipes  are  substituted.  These  pipes  are  made  of  stout  sheet-iron  or 
boiler-iron,  and  vary  in  size  from  10  to  40  inches  in  diameter,  according 
to  the  quantity  of  water  to  be  carried.  From  7  to  11  inches  is  a  common 
diameter  for  the  smaller  pipes,  and  these  are  made  of  No.  20  iron.  A 
sheet  two  feet  wide  and  six  feet  long  wdl  make  two  joints  of  11 -inch 
pipe.  These  joints  are  put  together  to  form  sections  20  feet  long,  and 
these  sections  are  united  upon  the  ground  and  secured  by  means 
of  strong  wire  wound  around  two  projecting  ears  or  hooks  of  iron,  one 
upon  each  section.    The  whole  pipe  is  also  firmly  fastened  to  the  surface 
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by  posts  securely  set  in  the  ground,  to  prevent  its  weight  from  carrying 
it  down  the  steep  slopes.  The  examples  of  the  successful  use  of  pipes 
for  carrying- water  across  depressions  and  ravines  are  numerous.  Upon 
the  South  Fork  Canal,  in  Eldorado  County,  a  pipe  is  used  to  carry  50 
inches  of  water  across  a  valley  1,000  feet  wide  and  190  feet  deep.  This 
pipe  is  10  inches  in  diameter,  the  iron  about  one-sixteentli  of  an  inch  thick, 
and  the  supply  end  is  ninety  feet  higher  than  tlie  delivery.  On  the 
Excelsior  Company's  ditch,  near  Smartsville,  there  are  live  miles  of  low 
flume,  0,000  feet  of  40-inch  pipe,  3,000  feet  of  20-inch  pipe,  and  half  a 
mile  of  3S-inch  pii)e.  The  40-incli  pipe  crosses  a  depression  150  feet 
deep,  and  with  a  head  of  thirty  two  feet  carries  2,500  inches  of  water. 
Upon  the  Dutch  Flat  ditch  there  are  3,500  feet  of  31-inch  iron  pipe  and 
837  feet  of  32-inch  piiTe. 

The  aggregate  cost  of  the  ditches  in  California  for  the  supply  of  water 
is  reported  as  $15,575,400.*  They  are  generally  built  by  comi>;raies  and 
owned  distinct  from  the  mining  companies;  and  the  water  is  sold  to  the 
miners  at  so  much  per  inch  per  day  of  ten  hours. 

THE   miner's   IN(!H   OF   WATER. 

The  miner's  inch  of  water  is  not  a  very  definite  and  fixed  quantity,  for 
the  methods  of  delivering  it  differ  in  difterent  places.  It  varies  ac- 
cording to  the  pressure  or  head  and  the  height  of  the  aperture.  Usually 
the  i^ressure  is  six  inches,  aiul  the  aperture  is  a  horizontal  slit  one  inch 
high  and  about  twenty-four  inches  long,  which  can  be  closed  to  any  de- 
sired degree  so  as  to  leave  an  opening  one  inch  long,  giving  one  inch  of 
water,  or  ten  or  twelve  inches  long,  giving  corresponding  numbers  of 
inches  of  water.  It  is  thus  usual  to  consider  the  miner's  inch  as  that 
quantity  which  will  pass  through  an  opening  of  one  square  inch  area 
under  a  mean  pressure  or  head  of  six  inches.  The  quantity  discharged 
from  such  an  opening  (one  miner's  inch)  in  twenty-four  hours  is  equal  to 
2,274  cubic  feet.  A  cubic  foot  is  equal  to  7.49  United  States  gallons,  or 
thirty-eight  miner's  inches. 

The  Eureka  Lake  and  Canal  Company  deliver  water  through  an  aper- 
ture two  inches  high  and  under  a  i)ressure  of  six  inches.  The  amount 
delivered  by  them  through  an  aperture  twenty  inches  long  and  two 
inches  high  is  considered  to  be  forty  inches.  U[)on  the  Excelsior  ditch, 
and  also  upon  the  Sear's  ditch,  water  is  delivered  under  a  pressure  of 
teu  inches,  measured  from  the  center  of  the  orifice.  Upon  the  Moke- 
lumne  Hill  and  Campo  Seco  ditch,  water  is  delivered  under  a  pressure  of 
four  inches.  The  Phoenix  ditch  Company  deliver  it  througli  an  orifice 
three  inches  higii  and  under  a  pressure  of  four  inches  over  the  orifice. 
Upon  the  Gold  Ilill  ditch.  El  Dorado  County,  a  miner's  inch  has  been 
measured  out  through  an  orifice  two  inches  high  and  an  incli  wide  under 
a  four-inch  pressure.  Another  ditch  in  El  Dorado  County  has  sold  for 
an  inch  of  water  the  amount  that  escapes  through  an  orifice  three 
inches  high  and  an  incli  wide  without  pressure. 

At  Smartsville  water  is  sold  with  a  fiead  of  nine  inches  with  a  four- 
inch  o])ening  125  inches  long,  giving  11.8  per  cent,  for  an  "  inch  "  more 
than  is  usually  given.  The  quantity  discharged  through  an  opening  four 
inches  deep,  with  a  nine-iuch  head  over  the  middle  of  the  opening  with 
the  coeflflcient  of  discharge  =.0015  is  100.0  cubic  feet  per  hour,  or  1.7707 
cubic  feet  per  minute. 

A  "  head  of  water  "  is  500  inches  daily  for  ten  hours,  and  is  the  quan- 
tity required  for  a  first-class  hydraulic  operation. 

*  Laugloy's  Diroetory,  18G7. 
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The  (listributiou  of  tlie  water  to  the  hose  pipes  is  generally  by  a  side 
iron  pipe  leadiug*  from  the  main  pipe  or  reservoir,  and  connecting  at  the 
bottom  with  a  strong  cast-iron  box.  This  box  is  provided  with  open- 
ings in  different  directions,  to  which  the  smaller  pipes  are  fitted  ;  and 
these  again  connect  with  llexible  canvas  hose,  strongly  made  and  cov- 
ered with  netting  and  bonnd  at  intervals  with  iron.  They  terminate  in 
brass  nozzles  with  orifices  from  two  to  three  inches  in  diameter. 

ECONOMY  OP  THE  HYDEAULIC  PROCESS. 

It  is  not  easy  to  estimate  the  average  cost  of  washing  by  the  hydrau- 
lic process.  It  requires  not  only  very  careful  measurements  of  the  bulk 
of  the  materials  removed,  and  of  the  amount  and  pressure  of  the  water 
used,  but  the  nature  of  tlie  material  must  be  taken  into  the  account, 
whether  hard  or  soft,  cemented  or  loose  gravel,  sand  or  stiff  clay  ;  for  the 
rate  of  progress  will  vary  greatly  according  to  the  resistance  of  the  ma- 
terials to  the  disintegrating  or  moving  action  of  the  water.  The  follow- 
ing, from  a  report  made  by  the  writer  in  1859,  may  here  be  cited  as 
showing  the  estimate  at  that  time  of  the  value  of  the  hydraulic  method 
comiiared  with  hand  labor  : 

As  ii  labor-saving  pi-ocess  the  results  of  this  metliod  compare  favorably  with  those 
attained  by  machinery  in  the  various  departments  of  human  industry  where  manual 
labor  has  been  superseded.  With  one  pipe  of  an  incb  and  a  half  or  two  inches  ai)er- 
ture  and  a  pressure  or  head  of  ninety  feet,  a  boy  can  excavate  and  wash  as  much  aurif- 
erous earth  in  one  day  as  could  ten  or  tifteeu  men  without  its  aid.  It  is  common  to  es- 
timate the  work  of  a  pipe  as  equal  to  the  labor  of  teu  nieu  ;  in  some  locations  a  pipe  of 
the  size  mentioned  might  effect  more  than  twenty  men  in  the  same  time.  The  water 
is  ever  active  and  untiring,  and  works  as  rapidly  in  inaccessible  places  as  upon  an  ex- 
posed bank.  The  quantity  of  earlli  moved  will,  of  course,  vary  greatly  at  dift'ereut 
places,  depending  chielly  upon  its  character  ;  whetlKU"  sandy,  a  mixture  of  clay  and 
sand,  or  clay  alone.  The  amount  of  gravel  and  boulders  also  varies  greatly  in  all  gold 
placers.  From  measurements  nnule  last  year  in  Nortli  Carolina,  where  a  pipe  of  me- 
dium size  bad  been  in  use  at  the  Wilkerson  placer,  I  estimated  that  with  a  head  of 
sixty  feet,  and  a  pipe  of  oue  and  a  half  or  two  inches  iu  diameter,  over  a  thous.vnd 
bushels  of  earth  could  be  moved  and  Avashed  iu  a  day.  If  this  estimate  is  corr;;ct,_ 
earth  which  contains  only  the  twenty-fifth  part  of  a  grain  of  gold,  or  about  two  mills' 
worth  iu  a  bushel,  will  pay  about  two  dollars  a  day  to  a  pipe.  In  washing  by  this  pro- 
cess it  is  essential  that  the  fall  or  diiscent  of  the  bed-rock  from  the  point  being  washetl 
should  be  sufficiently  rapid  to  insure  a  swift  current  in  the  waste  water,  so  that  it  will 
carry  the  loosened  sand  and  clay  away  iu  suspension  or  force  it  along  the  sluice  boxes,* 

In  California,  at  Gold  Kim,  upon  the  railroad  divide  between  Bear 
Eiver  and  the  ISTorth  Fork  of  the  American,  the  graved  is  very  soft  and 
deep ;  there  is  abundance  of  water  under  great  i)ressure,  and  all  the 
conditions  are  extremely  favorable  for  the  hydraulic  process.  It  is  not 
iiecessHry  to  spend  time  in  blasting  the  hard  cemented  gravel,  as  at 
Smartsville,  or  to  puddle,  as  at  La  Porte  or  at  Dutch  Flat,  to  remove 
large  boulders;  the  washing  continues  without  interruption.  Two  men 
can  do  all  the  work  in  a  claim  that  uses  300  inches  of  water.  It  is  es- 
timated there  that  one  pipe  will  break  down  as  much  gravel  as  the 
water  from  three  pipes  can  wash  away  ;  while  at  Dutch  Flat  three  pipes 
are  required  to  break  down  as  much  gravel  as  the  water  of  one  pipe  can 
wash  away.  Estimating,  as  is  there  done,  an  inch  of  water  to  be  equiv- 
alent to  a  supply  of  115  pounds  per  minute,  or  8,700  pounds  per  hour, 
it  follows  that  300  inches  supplies  15,000  tons  in  a  day  of  twelve  hours. 
Estimating  the  quantity  carried  away  by  this  water  as  equal  to  one-tenth 
of  its  weight  (although  one-fifth  is  generally  allowed)  it  follows  that  1,500 
tons  are  moved,  or  750  tons  per  day  to  each  of  the  two  men.     It  is  not 


The  gold  placers  of  the  viciiii  ty  of  Dalilouega,  Georgia. 
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supposed  that  this  result  is  uniformly  attained,  but  that  it  has  been  at- 
tained under  favorable  circumstances. 

Mr.  Laur,  during  his  visit  to  Calilbrnia,  in  the  service  of  the  French 
government,  estimated  that  with  miners'  wages  at  the  uniform  rate  of 
twenty  francs  ])er  day,  the  expense  of  the  manual  labor  necessary  for 
working  one  cubic  metre  of  gravel  by  the  several  methods  usually  em- 
ployed was  :* 

Francs.  Centimes. 

By  the  pan  (about) 75  00 

By  the  rocker  (about) 20  00 

By  the  long  torn  (about) 5  00 

By  the  sluice  (about) 1  71 

By  the  hydraulic  washing  (about) 0  28 

Being  twenty-eight  centimes,  or  about  six  cents  per  cubic  yard  for  min- 
ing gravel  by  the  hydraulic  method.  And  this  appears  to  include  the 
cost  of  the  water,  Ibr  he  states  that  during  ten  days  28,080  cubic  metres 
of  gravel  were  worked  over  with  an  expense  for  :* 

Francs. 

Water 5,  000 

Manual  labor 864 

Sundries  (about) 500 

Total 6,  764 


From  examinations  made  by  Professor  Silliman  of  the  quantity  of 
■water  used  and  of  gravel  washed  upon  the  Blue  Gravel  Company's 
claim  near  Smartsville,  it  appears  that  17,074,758,15  cubic  yards  of 
water  were  used  to  wash  98!),165  cubic  yards  of  gravel;  hence,  one 
cubic  yard  required  17.2618  cubic  yards  of  water,  equal  to  3,486  gallons,  t 
The  whole  amount  paid  ont  for  water  during  43  months  was  $57,261,  at 
the  rate  of  fifteen  cents  per  miner's  inch.  The  cost  of  water  per  cubic 
yard  of  gravel  moved  is  five  cents  and  seven-tenths,  deduced  from  the 
foregoing;  and  it  is  stated  by  Black  that  in  the  Middle  Yuba  district, 
with  the  cost  of  water  twenty  cents  an  inch,  the  cost  of  mining  a  cubic 
yard  of  gravel  is  seven  and  a  half  cents. 

TAIL   SLUICING. 

As  an  example  of  tail  sluicing  upon  a  large  scale,  the  Teaff  sluice, 
Dutch  Flat,  probably  the  largest  in  California,  may  be  cited.  The  total 
length  of  this  sluice  is  5,500  feet;  of  this,  2,500  feet  are  5.J  feet  wide 
and  20  inches  deep,  in  a  tunnel;  and  3,000  feet  of  its  length  is  six  feet 
wide.  It  cost  $55,000,  and  was  four  years  building.  Several  companies 
deliver  their  tailings  into  it,  with  an  aggregate  of  1,550  inches  of  water. 
The  bottom  is  paved  with  boulders,  14  inches  deep,  and  the  grade  is  ten 
inches  in  twelve  feet;  but  it  is  believed  that  eight  inches  would  have 
been  better.  The  descent  is  broken  at  intervals  of  120  feet  by  drops, 
or  dumps,  two  and  a  half  feet  high  in  the  tunnel  and  five  feet  outside. 
These  serve  to  break  up  the  masses  of  cemented  pebbles,  and  thus  lib- 
erate the  gold.  The  force  of  the  current  in  this  sluice  is  such  that 
boulders  of  rock  ten  and  fifteen  inches,  and  even  twenty  inches  in 
diameter,  are  swept  along  at  the  rate  of  nearly  ten  miles  an  hour.    This 

*  Do  la  Production  dos  Mctanx  Prdcieux  eu  Californie,  &c. 

+  Eeport  upon  the  Blue  Gravel  Gold  Mining  and  Water  Company.     lucdited. 
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constant  poiiiiding  and  attrition  of  the  paved  bottom  of  the  sluice  by 
the  rollinfT  rocks  and  gravel  wear  it  rapidly  away,  this  wear  being  as 
great  as  two  inches  of  depth  in  three  months;  and  half  of  the  paving- 
stones  become  broken,  so  as  to  be  unfit  for  use. 

From  fifteen  to  twenty  pounds  of  quicksilver  are  put  into  the  sluice 
daily,  in  the  evening;  but  as  the  sluice  continually  catches  quicksilver, 
swept  from  the  claims  above,  the  owner  is  never  obliged  to  buy  any. 
He  takes  out  more  thau  he  puts  in. 

Kock  suitable  for  paving  is  selected  from  the  round  boulders  swept 
down  the  sluice.  They  are  stopped  by  means  of  a  strong  iron  grating- 
placed  across  the  sluice  in  an  inclined  position.  The  spaces  between  the 
bars  measure  eight  inches,  so  that  only  the  larger  boulders  are  arrested. 
A  Chinaman,  standing  by  the  grate,  examines  every  boulder  that  stops, 
and  saves  those  suitable  for  the  pavement. 

Among  other  notable  sluicing  operations,  the  following  may  be  men- 
tioned: Hoskins's  tail-sluice,  at  Indiana  Hill  ravine,  in  sections,  the 
longest  twenty-four  feet  in  length,  with  intermediate  abrupt  pitches  over 
rocks.  There  are  fifteen  boxes,  six  or  eight  feet  wide  and  two  or  two 
and  a  half  feet  deep,  with  a  grade  of  eight  inches  in  twelve  feet. 
Moody's  tail-sluice,  in  Canon  Creek,  double,  two  thousand  feet  long, 
each  eight  feet  wide  and  about  four  feet  deep.  Kinder  and  White's 
tail-sluice,  in  the  same  caiion,  has  two  sluices,  eight  feet  wide  and  seven 
hundred  feet  long,  grade  three  inches  in  twelve  feet. 


CHAPTER  LXV. 

HAND    TOOLS. 

It  may  at  first,  to  many,  seem  trivial  to  devote  much  space  to  the  form 
and  peculiarities  of  tools  used  daily  by  miners ;  but  this  view  will  not 
be  held  when  we  reflect  upon  the  importance,  in  the  aggregate,  of  the 
proper  construction  of  even  the  simplest  and  most  common  implement. 
With  light,  strong,  and  well-proportioned  tools,  the  skillful  miner  can 
accomplish  much  more  work  in  the  same  time  than  he  possibly  could 
with  clumsily  and  roughly  made  ones.  The  American  shovel  and  the 
American  axe  may  be  taken  as  familiar  examples.  No  one  who  has 
suflicient  manual  dexterity  to  use  them  properly  can  fail  t .»  appreciate 
how  far  superior  they  are  to  other  forms  for  the  same  purposes. 

MINING  PICKS. 

There  are  three  princi]'»al  types  of  picks  in  use  among  the  miners  of 
the  Pacific  slope,  the  "  surface  pick  "  or  ordinary  excav;:iting  pick  ;  the 
"drifting"  or  "quartz  pick,"  and  the  "poll  pick,"  and  a  |)ick  for  coal-min- 
ing.  Of  each  of  these  forms  there  are  several  sizes  and  different  weights, 
there  being  not  less  than  31  in  all  manufactured  by  John  Wright,  of 
San  Francisco,  who  has  made  many  improvements  in  the  form  and 
quality.  I  have  received  from  him  the  following  table  showing  the 
weight  of  each  size  from  No.  1  to  No.  31 : 
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Picks  manvfaciured  in  California. 


1 

Deacription. 

o 

a 

Description. 

-a 
o 

1 

4 

^ 

5 

5i 

6 

6^ 

7' 

4 

4i 

5' 

6 

fi^ 
7 

3* 
4 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Drifting 

4i 

do 

3 

do                           

....do 

5i 
6 

4 

do                        

....do 

5 

do                    

PoU 

\ 

g 

do                                  

do 

AM 

7 

do               

....do 

8 

...  do 

•S^ 

q 

do                    

do 

6 

10 

do                    

do 

64 

7 

11 

do                  

....do 

12 

do               

Coal 

0 

13 

do              

....do 

2i 

14 

do                 

....do 

15 

Driftino-      

....do 

34 

in 

.do" 

Surf  ace  piclc. — Of  the  surface  pick  tliere  are  two  different  styles,  the 
round  eye  and  tlie  flat  eye.  The  first  is  the  common  round-eyed  exca- 
vating pick,  Nos.  1  to  7,  weighing  from  4  to  7  pounds,  each  succeeding 
number  being  half  a  pound  heavier  than  the  preceding.  The  5-j)ound 
pick,  ISTo.  3,  is  about  the  medium  and  usual  size,  and  is  27  inches  long ;  No. 
4  pick  is  27^^  inches  long;  No.  5  pick  is  28  inches,  and  so  on.  The  next 
numbers,  from  No.  8  to  No.  14,  are  made  with  flat  eyes,  3  inches  by  1  inch, 
while  the  round  eye  are  2  inches  by  3  inches  for  the  medium  size,  varying  a 
trifle  with  the  size  and  weight  of  the  pick.  The  lengths  are  about  the  same 
in  both  styles  of  eye.  The  round-eyed  pick  is  generally  used  in  surface  or 
placer  mining,  and  is  probably  the  most  convenient  and  serviceable  pick  for 
that  work.  The  eye  being  large,  it  is  easj"  to  fit  a  handle,  and  it  is  less 
liable  to  break.  Tlie  eye,  as  made  by  Mr.  Wright,  being  lengthened  or 
raised  upon  the  handle  from  2i  to  3  inches,  gives  a  firm  bearing  to  the 
handle,  and  is  a  great  improvement  upon  the  old  style,  which  merely 
has  a  lip  on  each  side  of  the  eye.  The  flat-eyed  picks  have  the  same 
advantage ;  and  they  avoid  all  necessity  for  strapping  the  handle.  This 
style  is  preferred  for  sluicing,  as  they  do  not  spatter  the  water  so  much 
as  those  with  the  round  and  thicker  eye.  The  heavier  picks  of  these 
styles  are  used  chiefly  in  grading  and  heavy  digging  in  bed-rock. 


Surface  Pick. 

The  form  of  the  surface  pick  is  indicated  by  the  figure,  giving  a  side- 
view  of  the  medium-sized  pick,  drawn  to  a  scale  of  one-eighth. 

Drifting  or  quartz  picJc. — The  five  numbers,  from  No.  15  to  No.  20,  com- 
prise the  different  weights  of  the  "  drifting"  or  "  quartz  pick '"  made  sharp 
at  each  end.  The  medium  size  (No.  17)  is  24  inches  long  with  an  eye  3 
inches  by  1  inch.    The  form  is  shown  by  the  wood-cut. 


Driftiag  or  Quartz  Pick. 

The  weight  of  this  form  of  pick  ranges  from  3J  to  G  pounds. 
H.  Ex.  Doc.  207 31 


Tho 
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smallest  size  (No.  15)  is  used  chiefly  in  contracted,  narrow  drifts,  where 
there  is  not  much  room  to  swing  the  tools,  and  also  in  working  out  the 
gouge  or  selvage  from  quartz  veins.  The  sizes  10, 17,  and  18  are  mostly 
used  in  drifts  where  there  is  plenty  of  room,  and  in  pulling  down  rock. 
These  picks  also  have  the  raised  eye,  and  are  a  great  improvement  upon 
the  old  style.  The  latter  are  raised  at  each  side,  and  have  a  bearing  of 
onlj^  1^  to  1^  inch ;  while  in  this  construction  the  eye  is  lengthened 
from  2^  to  3  inches,  and  thus  gives  a  firm  support  to  the  handle.  This 
is  very  important  for  the  drifting  picks,  since  they  are  much  used  in 
prying,  and  in  the  ordinary  construction  the  handle  is  apt  to  become 
loose. 

TliepollpicJc. — The  "poll  pick"  is  a  favorite  form  with  miners,  since 
it  combines  the  long,  sharp  point  for  drifting  and  a  hammer-head  for 
striking  and  breaking  the  rock  or  driving  gads.  It  is  a  pick  and  ham- 
mer combined.  The  form,  with  the  raised  or  socket  eye,  as  manu- 
factured by  Mr.  Wright,  is  shown  in  the  figure. 


PoU  Pick. 

The  medium  size,  (No.  23,)  weighing  5  pounds,  and  about  16 J  inches 
long,  is  most  in  use ;  but  the  weight  varies  from  4  to  7  pounds,  some 
miners  preferring  the  largest  size.  It  is  a  form  common  in  most  quartz 
mines,  and  especially  liked  by  Oornishmeu.  Such  picks  are  made  stout 
and  strong.  The  hammer  end  or  head  in  the  medium  size  is  3J  inches 
long  and  the  x>oint  about  10  inches,  the  eye  being  3  by  1  inches. 

These  various  styles  of  picks  are  made  of  the  best  quality  of  iron  and 
steel,  and  for  excellence  and  beauty  of  finish  are  unsurpassed.  The 
handles  are  made  of  white  hickory,  are  usually  30  inches  long  for  the 
surface  picks,  and  34  inches  for  the  drifting  and  poll-picks. 

The  poll-pick  is  evidently  made  upon  the  Cornish  pattern.  In  Corn- 
wall the  head  is  usually  about  15  inches  long,  and  the  handle  from  24 
to  20  inches.  It  varies  in  weight  according  to  the  ground  to  be  worked ; 
but  3  or  4  pounds  are  the  most  common  weights — occasionally  5  pounds. 
For  working  downwards  a  10-j)ound  head  is  often  used.  The  poU-jDick 
is  the  most  approved  form  for  working  in  vein-mines  throughout  Corn- 
wall, Derbyshire,  and  the  north  of  England.  The  double-pointed  pick 
is  more  used  in  collieries.  Those  used  for  under-cutting  coal,  called  the 
"  holing  pick,"  have  handles  from  27  to  30  inches  long,  and  in  South 
Wales  34  inches.  Picks  with  handles  of  unusual  length  are  used  in 
England  at  the  Box  Tunnel  stone  quarijies,  where  the  stone  is  soft  and 
can  be  cut  like  coal,  and  has  to  be  cut  out  in  great  blocks.  The  handles 
are  from  five  to  six  feet  long.  When  the  men  have  struck  the  blow  they 
drop  the  pick  and  then  draw  it  out.  In  the  extreme  west  of  Cornwall, 
where  the  lodes  are  very  narrow,  only  3  or  4  inches  wide,  the  miners 
use  what  is  known  among  them  as  a  "packer"  or  "  poker."  It  is  nothing 
more  than  a  long  wedge,  and  is  common  at  St.  Ives  and  at  St.  Just,  and 
the  peninsula  of  Land's  End. 

For  purposes  of  comparison,  the  following  table  will  be  useful.  It  is 
compiled  partly  from  the  measurements  of  mining  tools  exhibited  in  the 
Museum  of  Practical  Geology,  attached  to  the  Eo^'al  School  of  Mines,  in 
X/ondon,  as  enumerated  in  the  descriptive  catalogue  of  that  institution : 
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§3 

o    . 

o 

tig 

1 
'5 

Description, 

^^ 

^ 

Inches. 

Inches. 

lbs. 

oz. 

1 

2C.0 

17.7 

4 

8 

Cornish  poll-pick  for  hard  p-ound :  Len2;th  over  eve,  2.2  inclies  ;  of  poll-end, 
3  inche.s ;  of  pick-end,  12.5  inches ;  thickness  (depth)  at  poll-end,  1.2  inch  ; 
at  pick-end,  1.1  inch  ;  width  over  eye,  3.1  inches ;  at  poll-end,  1.2  inch  ;  at 

pick-end.  1.1  inch  ;  poll-end  8-sided ;  point  set  at  85°  to  handle. 

2 

26.5 

22.6 

2  10 

Cornish  poll-pick  for  .soft  ground :  Length  over  eye,  2.1  inches ;  of  poll-end.  3 

inches  ;  of  i)ick-end,  17.5  inches ;  thickness  at  poll-end,  0.8  inch  ;  at  pick- 

end,  0.9  inch  ;  width  over  eye,  1  inch ;  at  poll-end,  0.8  inch  ;  at  pick-end,  0.8 

inch  ;  point  set  at  83°  to  handle. 

3 

29.0 

15.4 

4 

0 

Derbyshire  donhlo  pick,  used  in  rock  or  vein,  with  short  points. 
Derbyshire  "slitter,"  double,  one  side  pointed,  the  other  horizontal  edge. 

4 

29.0 

15.7 

3 

10 

0.4  inch  wide. 

5 

28.0 

10.7 

4 

6 

Derbyshire  poll-pick,  (mandrel,)  short,  blnff  point;  for  hard  veins  and  rock, 
where  "slitter"  is  too  slight. 

G 

25.0 

18.9 

4 

6 

Xortlmmberlaud,  double,  straight-armed;  arms  thickened  in  the  middle, 
like  two  gads. 

7 

29.0 

15.2 

5 

2 

Flintshire,  single-pointed,  with  short  8-sided  poll. 

8 

29.0 

21.0 

5 

14 

Flintshire,  double  ;  one  wedge-point  arm,  the  other  with  horizontal,  chisel 
edge,  0.1  inch  wide. 

9 

19.1 

17.0 

o 

12 

)  Monmouthshire  (coal)  cutting  mandrels;  straight,  taper  directly  from 
5     center  to  points. 

10 

20.4 

17.0 

2 

14 

11 

33.3 

19.0 

3 

5 

) 

12 

33.8 

19.0 

3 

5 

>  Monmouthshire  holing  mandrel,  stronger  and  bluffer. 

13 

33.3 

18.0 

3 

8 

> 

14 

30.0 

22.3 

6 

6 

Monmouthshire  bottom  mandrel ;  curved,  double-pointed. 

15 

30.5 

21.3 

7 

3 

Monmouthshire  bottom  mandrel;  curbed,  2  chisel  arms— 1  horizontal,! 
vertical. 

IG 

30.7 

24.0 

9 

5 

Monmouthshire  rock  mandrel ;  curved,  8-sided  arms— 1  wedge-pointed,  1 
chisel  emi 

17 

27.6 

17.2 

3 

10 

Flint.shiro  (coal)  metal-driving  pick  ;  tapered  V  cheek-pieces. 

18 

28.3 

13.0 

2  10 

Flintshire  (coal)  holing  pick ;  tapered  V  cheek-pieces  ;  chisel-edged  arras, 

0.1  inch  wide,  with  strongly  curved  top  surface. 
Flintshire  (coal)  heading  pick ;  tapered  V  cheek-pieces  ;  slightly  curved; 

19 

27.5 

16.3 

3 

0 

arms  taper  regularly. 

20 

32.0 

17.8 

4 

5 

North  of  England,  (coal;)  lower  edge  horizontal;  top,  2  inclined  planes; 

in  plan,  a  lozenge,  diminishing  from  center. 
North  of  England  ;  like  the  foregoing,  except  that  the  arms  are  bent  or 

21 

32.0 

18.0 

4 

5 

anchored,  meeting  at  155°. 

22 

30.0 

19.7 

■^ 

0 

North  of  England  stone  pick ;  slightly  anchored ;  tapering  V  cheek-pieces ; 
arms  beveled  to  8-sided  sections,  with  4-8ided  pyramid  at  points. 

23 

30.0 

23.0 

8 

0 

North  of  England  stone  pick;  like  the  foregoing,  but  stronger  and  more 

anchored. 
Saxon  pick ;  single  armed ;  tapered  octagonal  section  ;  no  poll ;  greatest 

24 

27.7 

13.6 

5 

6 

thickness,  1.5  inch;  breadth  over  eye,  2.12  inches;   head  set  at  85°  to 

handle. 

25 

20.5 

15.4 

4 

3 

Kussian  poll-pick ;  slender  curved  arm  ;  length  of  pick-end,  12.8  inches  : 
greatest  diameter,  0.7  inch  ;  eye  circular. 

2G 

20.5 

12.5 

3 

6 

Russian  gravel  pick ;  single  curved  arm ;  blade  broadens  to  a  spoonhill 
near  the  point. 

It  is  curious  to  notice  how  great  are  the  variations  in  this  apparently 
trivial  tool  among  different  nations.  Yet  the  proper  form  of  a  pick  is 
not  unimportant.  If  it  only  affected  by  a  small  fraction  (and  it  does 
more  than  that)  the  amount  of  work  which  a  laborer  can  perform  daily, 
its  aggregate  importance  to  the  effective  daily  labor  of  the  world  could 
scarcely  be  estimated  in  money.  Our  American  i^atterns  are  so  excel- 
lent, that  tliere  is  little  excuse  for  those  who  do  not  select  the  tool  best 
suited  to  the  work. 

The  Saxon  gad  resembles  a  long  slender  hammer.  It  is  furnished 
with  a  narrow  rectangular  eye.  When  in  use,  it  is  held  by  a  handle 
inserted  into  this  eye,  and  is  driven  by  striking  the  poll-end.  A  com- 
mon size  is,  length  of' the  iron,  G.2 ;  of  the  eye,  0.86;  of  the  handle,  1-1.0 ; 
breadth  across  the  eye,  0.95 ;  greatest  depth,  0.7 — all  in  inches.  The 
point  is  formed  by  a  small  bluff'  pyramid,  and  the  poll-end  also  contracts 
suddenly.  Weight,  10  ounces.  As  the  Saxon  miners  are  enabled,  from 
the  fissured  character  of  the  rock,  to  make  considerable  use  of  these 
gads,  they  carry  them  under-ground  in  sets  of  a  dozen  or  fifteen,  strung 
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by  tlie  eyes  npou  iron  stays,  with  a  joint  or  yoke  in  the  middle,  so  that 
the  whole  may  be  slang  over  the  shoulder,  the  gads  beiug  equally  dis- 
tributed before  and  behind.  The  gad  passes  over,  as  it  were,  by  degrees 
into  the  pick.  Thus  the  Jimmel  is  a  large  hammer-like  gad,  weighing, 
with  handle,  2  pounds,  8  ounces,  and  ha\ang  a  head  10.2  inches  and  a 
handle  12.(>  inches  long.  The  small  heavy  i)oll-pick,  weighing  7  pounds, 
12  ounces,  is  very  similar  in  form,  but  has  a  head  13.5  inches,  and  a 
handle  19  inches  long.  The  ordinary  German  gads,  and  those  of  Hun- 
gar}-,  are  stronger  and  more  hammer-like  than  those  of  Saxony.  The 
Hungarian  steel  gads  weigh  13  or  14  ounces,  aud  the  common  gad  2 
pounds  C  ounces. 

HAND-DELLLS. 

The  hand-drills  in  California  are  made  of  English  octagon  steel,  gen- 
erally one  inch  in  diameter  for  ordinary  powder ;  sometimes,  but  rarely, 
1|  inch ;  and  the  striking  hammers  weigh  from  8  to  10  pounds.  For 
the  new  "  giant  powder"  a  three-quarter-inch  di'ill  is  used,  and  the  striking 
hammers  weigh  from  3  to  5  pounds.  The  use  of  proper  copper-tipped 
tamping  bars  is  rare,  but  safety-fuse  is  universally  employed,  so  that 
the  risk  in  using  iron  bars  is  somewhat  diminished  but  is  by  no  means 
removed. 

The  following  pertinent  observations  upon  blasting  and  hand-drilling 
are  from  notes  of  a  lecture  by  Mr.  Warrington  Smyth,  of  the  Eoyal 
School  of  Mines,  England : 

The  iutroduction  of  gunpowder  has  been  an  immense  boon  to  mining  undertakings. 
It  not  only  enables  the  miners  towork  upon  rocks  of  great  hardness  at  an  economical  rate, 
but  it  has  led  to  the  enlargement  of  such  excavations  as  drifts  and  levels,  and  so  placed 
the  workmen  in  a  better  position  as  to  ventilation,  comfort,  aud  health.  Formerly  the 
miners,  when  cutting  the  rock,  were  compelled,  by  the  narrowness  of  the  levels  aud 
smalluess  of  the  working  places,  to  inhale  the  dust  made  by  themselves  in  piercing 
the  rock,  and  their  lives  were  shortened  in  a  frightful  degree.  The  mines,  since  the 
use  of  gunpowder,  have  had  to  be  arranged  with  greater  regard  for  ventilation,  and  the 
cylindrical  holes  for  the  gunpoAvder  are  now  often,  while  being  bored,  kept  full  of  water, 
and  the  old  injury  to  the  l)reathing  faculties  are  for  the  most  part  avoided.  There  are, 
of  course,  occasions  and  places  where  gunpowder  could  not  or  ought  not  to  be  used. 
Where,  for  instance,  tire-damp  is  common,  and  it  is  necessary  to  use  safety-lamps,  the 
lighting  of  a  fuse  with  an  open  match  will  bo  most  dangerous.  In  many  collieries  a 
certain  man  is  employed  to  fire  the  shots,  whose  duty  is  to  test  the  places  beforehand, 
and  see  that  no  gases  are  i^resent  in  quantities  sufficient  to  take  fire  ;  but,  as  we  all 
know,  accidents  do  occur  very  often,  and  it  is  much  to  be  desired  that  the  practice 
should  be  greatly  restricted,  if  not  done  away  with  altogether.  Another  case  in  which 
gunpowder  should  not  be  used  is  where  the  seam  is  much  fractured  aud  fissured  natur- 
ally, so  that  a  shot  would  I'esult  in  so  large  a  proportion  of  small  coal  as  to  make  the 
working  unremunerative.  Again,  its  use  is  inadmissible  in  quarrying  marble,  or  other 
stone,  where  it  is  au  object  to  obtain  the  rock  in  large  and  jjerfect  masses.  The 
methods  of  employing  gunpowder  are,  to  a  great  extent,  the  same  in  i^rinciple  in  all 
the  mining  districts  of  the  world.  At  first  in  this  country,  as  elsewhere,  boring  the 
holes  j)roved  a  slow  aud  imperfect  work,  but,  uevertheless,  it  soon  came  to  be  observed 
that  bj'  cutting  away  underneath,  and  then  blowing  the  rock  or  seam  down  by  gun- 
powder, one  man  could  do  as  much  as  six  with  a  hammer  aud  gad  alone.  This,  then,  at 
starting  renders  it  possible  for  a  mine  to  be  taken  up  aud  Avorked  to  profit  which 
could  not  formerly  have  been  done.  The  hole  is  bored,  tlie  powder  placed  in  it,  either 
loose  or  in  a  cartridge,  it  is  then  filled  up,  or  "  tamjicd,"  to  the  surface,  and  a  fuse  hav- 
ing been  arranged,  it  is  fired,  and  the  result  is  that  a  portion  of  the  rock  is  blown  down. 
The  hole  is  borwl  with  what  is  called  in  difterent  places  a  "  jumper,"  a  "  drill,"  (Fr. 
pistolet,)  or  an  "  auger  " — a  piece  of  iron  with  a  sharp  steel  ending  called  "  a  bit," 
which  may  be  shaped  in  various  forms,  and  then  struck  in  the  hole  witb  considerable 
force  and  dexterity  by  the  workman,  until  gradually  a  sufficient  depth  is  pounded  out. 
In  most  cases  it  is  struck  with  a  hammer  wielded  by  the  borer  single-handed,  but  some- 
times one  man  holds  the  jumper,  and  turns  it  after  every  stroke,  while  two  men  strike 
alternate  blows,  and  thus  greatly  accelerate  the  work.  The  larger  augers  are  usually 
from  one  and  one-half  inch  to  two  and  one-half  inches  in  diameter,  and  in  Germany 
it  has  been  proved  by  experiment  smaller  bits  are  not  advisable.    The  material  of  which 
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these  borers  are  made  has  been  a  question  of  great  importance.  About  eighteen  years 
ago,  the  bar  of  the  auger  was  ahuost  always  made  of  the  best  fibrous  iron,  tlie  head 
being  of  steel,  and  the  bit  or  edge  of  the  best  shear  steel.  In  Derbyshire,  however, 
they  were  accustomed  to  use  cast  steel,  which  in  the  fluor-spars  usual  there,  of  very 
moderate  hardness,  did  very  well,  aud  lasted  so  long  that  borers  bequeathed  their  augers 
to  their  sons  ;  a  very  different  state  of  things  from  that  of  other  districts  where  an 
auger  often  would  be  worn  out  in  a  day.  Cast  steel,  however,  has  been  substituted 
generally  for  iron  ;  and  that  because  it  is  not  only  more  economical,  but  the  blow  given 
on  the  head  of  an  auger  of  cast  steel  is  transmitted  so  much  quicker  to  the  edge  as  to 
give  it  a  decided  advantage  over  iron  augers  with  steel  bits.  It  had  long  been  ob- 
served that  when  the  borers  had  worked  for  some  time  with  the  iron  augers  some 
change  in  the  metal  was  produced,  and  the  blow  became  more  effective  than  at  first. 
8ince  1852  steel  augers  have,  however,  become  general,  in  spite  of  their  greater  first 
cost.  In  a  case  in  North  Wales,  where  very  accurate  accounts  were  kept,  it  was  found 
that  the  use  of  steel  borers  decreased  the  cost  of  working  nearly  ten  per  cent.  The 
form  of  the  cutting  edge  varies  a  good  deal.  When  the  ground  is  moderately  soft,  the 
ordinary  chisel-shaped  edge  prevails.  In  the  Hartz  it  is  often  curvilinear.  In  Italy 
the  borers  have  two  edges  at  right  angles,  while  in  Mesico  they  are  swallow-tailed. 
In  all  cases,  however,  the  borer  must  be  turned  after  every  blow  through  a  small  por- 
tion of  the  circle,  so  that  the  edge  never  falls  upon  exactly  the  same  place.  When  the 
bottom  of  the  hole  is  clogged  with  the  debris  produced  by  the  cutter,  the  hole  is  iiJled 
with  water,  which  washes  out  a  good  deal,  and  a  scrai^er  takes  out  what  is  left. 

There  are  many  circumstances  under  which  it  is  necessary  to  put  down  holes  of  a 
larger  character  ;  and  then  the  augers  are  made  larger  and  longer,  and  the  hammers  to 
strike  it  heavier.  Stages  are  erected  in  such  instances,  so  that  on  each  stage  several 
men  may  be  placed  to  raise  the  auger,  and  thus  a  dozen  men  may  at  a  woiai  of  com- 
mand all  lift  aud  let  go  together.  A  jumper  of  this  kind  may  weigh  from  two  to  thi-ee 
hundred- weight.  In  cases  of  this  kind  the  spiring  pole  may  be  used  to  advantage. 
This  brings  us  to  the  question  whether  or  not  machinery  may  bo  employed  for  the  pur- 
pose of  boring,  aud  whether  it  cannot  be  done  at  a  less  expenditirre  of  human  labor, 
and  more  rapidly. 

Among  the  Alining  tools  tliat  attracted  some  attention  at  the  Paris 
Exj)Osition,  was  an  apparatus  for  enlarging  the  holes  in  rock  made  by 
an  ordinary  drill,  the  object  being  to  secure  an  enlarged  space  or  cham- 
ber at  the  bottom  of  the  hole  for  the  reception  of  the  powder.  The  ap- 
paratus is  described  in  full  detail  in  the  Exposition  Eeports  ;  but  as  it 
does  not  appear  to  be  of  any  practical  value,  it  is  not  repeated  here.  It 
is,  however,  well  to  mention  that,  in  18(54,  a  miner  from  Humboldt 
County,  Nevada,  made  a  drill  for  the  same  purpose  and  in  a  similar 
manner.  It  was  known  as  Linscott's  Patent  Chamber  Drill,  and  was 
made,  and  tested  upon  granite  blocks,  at  San  Francisco.  It  consisted  of 
a  bar  of  steel  or  iron,  about  two  and  a  half  feet  long,  with  movable  cut- 
ters, or  steel  blades,  about  two  inches  long,  fitted  into  recesses,  one  on 
each  side.  These,  when  passed  to  the  bottom  of  the  hole,  would  fly  out 
and  cut  upon  the  sides  of  the  hole  when  the  drill-bar  was  struck  upon 
the  top  with  a  sledge.  In  this  way,  a  chamber  some  three  inches  in 
diameter  could  be  made  at  the  bottom  of  an  ordinary  one  or  two  inch 
hole. 

The  various  forms  of  apparatus  for  drilling  by  steam-power  or  com- 
pressed air  are  described  in  another  chapter. 


CHAPTEE  LXVI. 

EXPLOSIVES. 

"  Nothing  is  more  surprising,  considering  how  early  gunpowder  was 
invented  and  used  for  the  purpose  of  piercing  and  shattering  the  bodies 
of  men,  that  so  great  a  length  of  time  should  have  elapsed  before  its 
application  to  the  purpose  of  blasting  rocks  in  mining.  The  discovery 
of  gunpower  for  warlike  purposes  took  place  in  1354,  but  it  was  not  in- 
troduced into  mining  until  the  last  century.  In  a  curious  old  book, 
published  in  1700,  entitled  'Familiar  Discourse  Concerning  the  Mine 
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Adventure,'  wliicli,  among  other  things,  compares  the  use  of  gunpowder 
as  a  newly  introduced  system  of  blasting  with  the  old  method  of  wedg- 
ing down  the  material  in  mines,  its  use  for  mining  jmrposes  is  sup- 
posed to  have  been  first  proposed  at  Freiberg,  by  Martin  Weigal,  in 
1G13,  but  the  idea  met  with  little  countenance,  and  it  was  not  till  1C31 
that  it  began  to  be  generally  employed  throughout  Saxony,  the  Hartz, 
and  North  Germany.  The  practice  was  first  adopted  in  England  in 
1670,  at  the  Ecton  Mines,  in  North  Staftbrdshire,  but  the  blasting  at  that 
time  was  but  a  clumsy  process,  and  was  used  to  blow  in  pieces  masses 
of  rock  which  had  already  been  freed  from  their  beds  by  other  agencies. 
We  must  not,  however,  be  led  astray  by  statements  in  books  respecting 
the  earlier  use  of  gunpowder  in  mines,  as  the  older  references  to  'firing' 
belong  to  the  still  more  ancient  practice  of  '  fire-setting,'  which  dates 
from  a  very  early  period,  and  was,  no  doubt,  employed  by  the  Eomans."* 

Even  so  late  as  the  year  1802,  gunpowder  had  not  been  introduced  in 
mining  in  Japan,  and  it  was  introduced  there  for  the  first  time  by  Mr. 
Pumpelly  and  the  writer,  acting  in  the  capacity  of  mining  engineers  to 
the  Japanese  government.  Up  to  that  time  the  miners  of  Nipon  and 
Yesso  had  cut  their  way  through  the  rocks  by  means  of  the  pick  and 
gad,  aided  sometimes  by  fire,  and  they  were  very  greatly  astonished 
when  they  saw  the  hard  rock  at  the  end  of  a  drift,  abandoned  by  them 
because  it  was  too  hard  to  cut,  thrown  down  by  means  of  a  few  ounces 
of  powder. 

The  consumption  of  powder  for  mining  purposes  upon  the  Pacific 
Coast  and  in  our  mining  Territories  has  always  been  large.  A  part  of 
this  is  of  course  used  in  the  construction  of  roads  and  gl^ading  for  rail- 
ways, but  of  late  the  consumption  for  breaking  up  the  hard  cemented 
conglomerates  of  the  deep  placer  deposits  has  greatly  increased.  For 
this  purpose  very  heavy  charges  are  employed.  Tunnels  are  driven  in- 
wards for  40  to  70  feet  from  the  face  of  the  bank,  and  cross-tunnels  run 
for  100  feet  each  way,  so  that  the  excavation  has  the  form  of  the  letter 
T.  A  charge  of  from  100  to  500  kegs  of  powder  is  placed  in  the  cross- 
tunnel,  and  the  whole  is  simultaneously  ignited  by  electricity.  The 
effect  is  to  lift  the  whole  deposit,  and  to  shatter  and  loosen  it  to  such  a 
degree  that  the  rest  of  the  disintegration  is  readily  effected  by  water. 

Two  companies,  with  adequate  capital,  are  organized  for  the  manufac- 
ture of  powder  in  California.  The  demand  for  powder  for  those  regions 
which  usually  draw  their  supply  from  California,  is  reported  to  con- 
siderably exceed  200,000  kegs  annually. 

The  works  of  the  California  Powder  Company  are  the  only  ones  now 
in  operation.  At  the  mills  of  this  company,  situated  at  Santa  Cruz, 
there  were  manufactured  as  stated  in  the  following  table: 

Powder  manufactured  in  Califoniia. 


Year. 

Blasting  powder. 
Kegs. 

Sporting,  cannon, and 
musket      powder ; 
equivalent  to  kegs. 

Total. 

1867 

150, 454 

63, 033 

130, 151 

7, 269J^ 
6,  87  li 
2,  439 

157, 723i 

1868 ■-. 

69, 904i 

1869 

132, 590 

343, 638 

16, 580 

360, 218 

"^  From  notes  of  a  lecture  by  Mr.  Warrington  Smyth,  at  the  Royal  School  of  Mines, 
London  Mining  Journal,  January,  1870. 
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Besides  the  above  there  has  been  some  powder  made  at  the  Mariu 
Mills,  probably  not  exceeding  30,000  kegs  of  blasting  powder,  in  the  years 
1867  and  1808.  With  the  facilities  now  possessed  by  the  California 
Company,  they  can  tnrn  out  G40  kegs  of  powder  daily.  The  kegs  con- 
tain 25  pounds  each. 

The  materials  for  making  powder  are  abundant  and  accessible  in  Cal- 
ifornia, with  the  exception  of  niter,  which  is  to  a  great  extent  replaced 
by  nitrate  of  soda  from  Peru.  The  peculiar  dryness  of  the  air  in  Cal- 
ifornia for  the  greater  part  of  the  year  permits  this  more  deliquesceuc 
salt  to  be  successfully  used ;  and,  w-ith  proper  precautions  in  the  manu- 
facture, it  makes  excellent  powder.  The  capacity  of  the  two  mills  is 
over  1,000  kegs  of  powder  daily.  A  recent  modification  of  the  manu- 
facture promises  important  results.  Glycerine  is  added  to  the  grains  in 
some  way  not  yet  made  known,  and  it  is  said  to  greatly  increase  the 
strength. 

Works  for  the  manufacture  of  safety-fuse  have  recently  been  erected 
in  San  Fraucisco,  so  that  the  miners  can  now  obtain  an  article  superior 
to  that  which  is  imported. 

!N^otwithstanding  the  familiarity  which  all  who  use  powder  must  gain 
with  the  many  causes  of  accident,  it  is  extraordinary  that  there  should 
continue  to  be  so  much  carelessness  and  recklessness  in  its  use.  One 
of  the  British  mining  inspectors  says  that  in  blasting  an  iron  instead 
of  a  wooden  or  copper  rammer  is  still  too  often  used  in  getting  the 
wadding  and  first  part  of  the  stemming  fairly  bedded  upon  the  powder, 
and  shots  which  have  missed  fire  are  still  drawn,  although  experience 
shows  that,  even  with  water  in  the  hole,  the  drill  goes  in  advance  and 
fires  the  powder.  Accidents  are  also  frequently  caused  by  driving  the 
pricker  down  into  the  powder. 

The  mineral  statistics  of  Victoria,  Australia,  give  exact  returns  of 
the  quantities  of  gunpowder  issued  at  each  of  the  mining  districts  where 
there  are  magazines.  In  the  year  18G7  the  quantity  in  stock,  at  the 
commencement  of  the  year,  in  all  the  districts  was  71  tons  10  hundred- 
weight; the  quantity  issued  during  the  year,  196  tons  13  hundred- 
weight; the  quantity  received  during  the  year,  186  tons  12  hundred- 
weight ;  and  the  quantity  in  stock  at  the  end  of  the  year,  61  tons  15 
hundred-weight.  In  many  parts  of  the  colony,  however,  there  are  no 
magazines,  and  great  quantities  of  blasting  powder  are  used  there,  of 
which  there  is  no  accurate  return. 

NEW  EXPLOSIVE  C0MP01'::^DS. 

In  introducing  the  subject  of  the  new  explosive  compounds,  which  are 
now  attracting  much  attention  from  engineers  and  miners,  I  cannot  do 
better  than  to  cite  from  the  authority  mentioned  at  the  commencement 
of  this  chapter : 

Of  all  explosives  used  tor  blasting  powder  is  the  most  largely  used,  and  continues  to. 
be  the  most  popular.  It  has  been,  however,  proposed,  and  that  many  years  ago,  to 
mingle  Avith  it  various  substances,  and  it  has  been  tolerably  well  made  out  on  the  Con- 
tinent that  the  effects  of  j)owder  liave  not  been  deteriorated  by  a  moderate  i^roportion 
of  sawdust  being  mingled  with  it.  Within  comparatively  a  very  few  years  propositious. 
have  been  made  to  comxdetely  change  our  explosive  agents — as,  for  instance,  by  gun- 
cotton,  which  seemed  to  be  peculiarly  adapted  for  blasting  purposes.  It  is  difficult  to 
enter  upon  the  comparative  merits  of  ditferent  classes  of  explosives  on  account  of  the 
great  jealousies  which  are  indulged  in  respecting  them.  This  is  the  case  even  with 
powder,  every  separate  manufacture  of  which  has  its  advocates.  Gnn-cotton  has,  how- 
ever, been  most  successfully  employed  in  many  places,  among  which  may  be  mentioned 
the  importftut  quarries  of  the  Austrian  government  up  the  Danube.  lu  England  an  im- 
provement in  its  manufacture  was  made  some  time  ago,  by  which  it  is  produced  in  the 
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form  of  a  rope,  and  can  thus  be  cut  off  into  convenient  lengths.  By  the  newer  method, 
manufactured  on  a  considerable  scale  by  Messrs.  Prentice,  of  Stowmarket,  it  is  made 
into  a  pulp,  and  then  compressed  so  as  to  take  up  less  space.  But  even  in  its  rope  form 
o-uu-cotton  has  an  advantage  over  gunpowder,  as,  taking  weight  for  weight,  it  will  do 
five  or  six  times  the  work  of  gunijowder.  Besides  this,  six  ounces  of  powder  will  oc- 
cupy eight  inches  of  a  bore-hole  of  given  diameter,  while  one  ounce  of  gun-cotton, 
which  has  the  same  explosive  power,  will  take  up  only  live  and  a  half  inches.  Then, 
<nin-cottou  makes  little  or  no  smoke,  although  the  small  vapor  it  leaves  is  deletorious, 
&  it  may  be  j  udged  by  the  sensation  of  headache  and  dimness  of  eyes,  which  it  produces. 
Another  important  explosive  is  nitro-glyceriue.  A  year  or  two  ago  I  might  have  said  a 
"•ood  deal  as  to  its  coming  into  play  with  advantage,  and  its  general  adoption  in  this 
country,  particularly  in  North  Wales,  where  it  was  much  used.  Indeed,  in  some  mines 
and  quarries,  when  it  was  left  optional  with  the  men  (who  for  the  n>ost  part  are  a  care- 
ful race,  and  to  he  trusted  in  such  matters)  to  use  either  gunpowder,  uitro-glycerine,  or 
gun-cotton,  a  considerable  proportion  preferred  nitro-glycerme.  They  not  only  found 
that  its  explosive  force  was  tremendously  greater,  hut  that -it  was  more  convenient. 
Thus  when  the  bore-hole  was  completed  it  had  only  to  be  filled  full  of  water,  and  the 
uitro-o'lycerine  poured  iu.  By  its  greater  specific  gravity  the  latter  sinks  to  the  bottom, 
and  then  the  introduction  of  the  fuse,  iu  connection  with  a  copper  cap  at  the  bottom, 
was  attended  Avith  no  ditficulty  or  dauger,  and  the  results  of  the  explosions  were  ten- 
fold. Unfortunately,  the  carelessness  of  those  who  had  charge  of  uitro-glycerine  gave 
rise  to  fearful  accidents  last  summer,  and  in  a  suddeu  x^anic,  as  it  seems,  an  act  of  Par- 
liament was  passed,  which  has  practically  made  its  use  penal.  It  is  true  those  who 
want  to  use  it  are  allowed  to  make  it  on  the  spot,  but  every  one  knows  that  that  per- 
mission is  of  little  value,  since  its  manufacture  requires  a  good  knowledge  of  chemistry. 
Miuino-  ao-ents  and  managers,  therefore,  very  naturally  get  rid  of  the  ditficulty  by  giving 
up  its  use,  aud  for  the  present,  therefore,  iu  this  country  it  may  be  said  to  be  tabooed. 
If  however,  the  risk  attendant  upon  ito  conveyance  can  be  got  over,  it  seems  a  great 
pity  to  shut  out  from  mining  operations  a  blasting  agent  of  such  enormous  power  and 
ntiiitv.  It  has,  therefore,  been  prepared  in  the  form  of  a  iiowder,  called  "  dynamite," 
the  invention  of  M.  Nobel,  of  Hamburg. 

Before  j^iviug  a  description  of  this  neA^  material,  now  largely  used 
npon  the  Pacific  coast,  the  nature  aud  properties  of  uitro-glycerine  will 
be  briefly  noticed. 

NITRO-GLYCERINE. 

Mtro- glycerine  was  discovered  iu  1847  by  M.  Sobrero  in  the  labora- 
tory of  Professor  Pelouze;  but  public  attention  was  uot  directed  to  it  as 
an  explosive  until  the  labors  of  M.  Kobel,  a  Swedish  mining  engineer, 
were  made  known. 

This  liquid  is  obtained  by  the  action  of  concentrated  nitric  acid,  or  of 
a  mixture  of  nitric  acid  of  40^"  strength  and  sulphuric  acid  of  60°,  upon 
glycerine.  It  is  formed  like  pyroxyliue,  aud  is,  in  fact,  a  trinitrate  of 
glvceriue:  the  reaction  being  represented  by: 

C«  H3  0«  -f  3  NO^  HO  =  C«  H^  O^  3  NO^  +  G  HO. 

It  is  a  yellow  liquid,  resembling  olive  oil,  without  odor,  aud  possess- 
ing a  sweet,  slightly  fragrant  taste.  Taken  into  the  stomach  or  absorbed 
through  the  skin,  as  of  the  hands,  it  is  poisouous,  aud  its  vapors  give 
violent  headaches.     It  is  soluble  iu  alcohol  aud  ether,  but  uot  iu  water. 

It  can  be  heated  up  to  212°  Fahrenheit  without  decomposition  ;  but 
at  about  3G0°  it  detonates  with  extraordinary  violence.  It  detonates 
when  struck  by  a  hammer  on  a  hard  surface  or  even  upon  wood,  and 
,the  mere  opening  of  a  wooden  box  in  which  tin  cans  of  the  oil  were 
packed  has  been  known  to  explode  it. 

Pure  nitroglycerine  does  not  appear  to  be  liable  to  explode  sponta- 
neously, but  if  impure  and  acid  it  changes  iuto  a  mixture  of  oxalic  acid 
and  glycerine,  and  may  explode. 

Of  gunpowder,  according  to  theory,  only  50  per  cent,  is  converted  iuto 
gas,  one  volume  giving  2G0  volumes  of  cold  gas,  deduction  being  made  for 
the  expansion  produced  by  heat.  Practically,  however,  the  combustion 
is  never  so  complete,  ami  200  volumes  of  the  cold  gas  are,  therefore,  in 
all  probability,  above  the  average  result. 
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In  the  combustion  or  explosion  of  nitro-glycerine  seventeen  equiva- 
lents of  oxygen  out  of  tbe  eighteen  are  absorbed  by  combining  with  the 
carbon  and  hydrogen,  thus  leaving  one  equivalent  of  oxygen  free.  Each 
one  hundred  parts  of  the  oil  when  exploded  produce  by  weight: 

Water 20.0  parts. 

Carbonic  acid 58.0  parts. 

Oxygen 3.5  parts. 

Nitrogen 18.5  parts. 


100.0 
And,  as  the  specific  weight  of  the  blasting  oil  is  1.6,  one  volume  pro- 
duces : 

Steam 554  volumes. 

Carbonic  acid 469  volumes. 

Oxygen  gas 39  volumes. 

Mtrogen  gas 236  volumes. 

A  total  of 1, 298  volumes 

It  is  assumed  that  the  heat  generated  by  the  exj)losion  of  nitro-glycerine 
is  at  least  twice  that  generated  by  gunpowder;  consequently,  if  a  volume 
of  powder  gives  200  volumes  of  cold  gas,  expanded  by  heat  four  times 
=  800;  a  volume  of  nitro-glycerine  gives  1,300  volumes  of  cold  gas,  ex- 
paDded  by  heat  eight  times,  producing  10,400  volumes;  so  that  nitro- 
glycerine possesses  about  thirteen  times  the  power  of  gunpowder  when 
volumes  are  compared,  and  eight  times  its  power  for  equal  weights,  the 
specific  gravity  of  powder  being  taken  at  1.0. 

It  is  claimed  by  the  agents  for  the  article  in  San  Francisco  that  one 
pound  of  the  blasting-oil  will  produce  effects  equal  to  ten  pounds  of  gun- 
powder. •  The  first  requires  but  one  bore  hole,  whereas  for  the  powder 
about  ten  holes  of  the  same  dimensions  will  be  required. 

But  the  sad  exijerience  with  this  dreadful  explosive  has  been  such  as 
to  prevent  its  general  introduction  in  mining.  Californians  will  never 
forget  the  destruction  of  life  and  property  which  a  single  box  of  it 
wrought  in  an  instant  at  the  office  of  Wells,  Fargo,  &  Company  in 
San  Francisco.  This,  and  the  destruction  of  a  vessel  at  Aspinwall,  and 
several  other  dreadful  accidents  in  various  parts  of  the  world,  have  been 
a  practical  refutation  of  the  theories  of  the  comparative  safety  and 
liarmlessness  of  the  oil  under  ordinary  circumstances  of  storage  and 
transportation.  These  accidents,  showingtheimpossibility  of  controlling 
this  agent  of  such  wonderfal  power,  led  to  the  introduction  of  a  modifica- 
tion of  it  in  the  mixture  now  known  as  dynamite,  or  "giant  powder." 

aiANT  POWDER   OR  DYNAMITE. 

The  invention  of  this  compound  dates  from  1867,  and  it  has  been  in 
use  for  nearly  two  years  at  some  of  the  mines  upon  the  Pacific  coast. 
It  is  formed  by  mingling  nitro-glyceriue  with  infusorial  earth,  and  it  re- 
sembles moist  sawdust  in  appearance.  A  company  has  been  organized 
for  its  manufacture  in  San  Francisco,  and  the  consumption  of  it  is  steadily 
increasing. 

The  following  descriptions  of  the  powder,  its  properties,  and  the 
methods  of  using  it  have  been  supx)lied  to  me  by  the  general  agents  for 
the  Pacific  coast,  Messrs.  Bandmann,  Nielsen  &  Co.,  of  San  Francisco: 

Geiwal  properties. — It  is  au  ungrained  powder,  of  a  grayish  brown  color,  witli  a 
Bpecitio  gravitjr  of  about  1 ;  insoluble  in  water,  and  not  aftected  by  time  or  exposure 
to  air  or  moisture.    It  congeals  at  about  fortv-two  degrees  Fahrenheit:    It  sometimes 
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produces  a  temporary  licadacho  wlieu  taken  into  the  uio-utli  or  stomach.  The  same 
effect  also  follows  its  continued  handling.  In  the  open  air,  or  in  ordinary  packing,  it 
burns  without  exploding.  Its  combustion  produces  carbonic  acid,  oxide  of  carbon, 
hyponitrous  acid,  and  water. 

There  are  three,  and  only  three,  methods  of  exploding  it:  1st.  By  a  violent  explosion 
either  in  it  or  into  it.  2d.  By  confining  it  in  a  very  strong  and  tight  vessel,  and  set- 
tin"-  it  on  fire,  or  heating  the'vessel  sufficiently.  3d.  By  a  percussive  shock  so  intense 
as  to  produce  heat  and  violence  equivalent  to  an  explosion.  Unlike  gunpowder,  its 
explosion  is  instantaneous — the  entire  mass  of  powder  explodes  as  if  it  were  a  single 
grain.  This  quality,  in  connection  with  its  extraordinary  evolution  of  gases,  causes 
its  explosive  effect  to  be  especially  great  in  solid  substances,  so  much  so  that  the  pow- 
der cannot  be  used  in  ordnance  or  tire-arms,  the  gun  being  blown  to  pieces  instead  of 
being  discharged.  Its  explosion  produces  carbonic  acid,  nitrogen,  oxygen,  and  -water. 
Facking,  iransporiaUon,  and  storage— T\\Q  powder  may  be  packed,  stored,  and  con- 
veyed in  all  the  ordinary  ways.  The  fact  that  the  powder  is  explosive,  naturally  sug- 
gests the  idea  tliat  it  is  dangerous;  but  it  is  in  reality  no  more  so  than  corn  meal. 
Practically,  it  cannot  be  exploded  by  accident.  It  requires  design  and  careful  jjrepara- 
tion  to  explode  it.  The  only  practical  caution  necessary  is  to  keep  other  explosives 
away  from  it.  Fire  alone  will  not  explode  it,  nor  heat  in  any  form— they  will  burn  it 
to  ashes,  like  saltpetre  paper,  without  exploding  it.  Nor  will  any  amount  of  mere 
weight  upon  it,  or  simple  pressure  of  any  kind,  explode  it.  It  cannot  be  exploded  by 
any  of  the  ordinary  movements,  accidents,  or  incidents  which  attend  its  handling, 
transportation,  or  use.  The  pressing  it  into  cartridges,  or  ramming  it  into  bore-holes 
with  a  Avooden  rod,  however  hard,  throwing  it  about,  or  jostling  it  in  transportation, 
or  even  the  crushing  or  violence  of  overturning  wagons,  collisions  of  cars,  or  explosions 
of  boilers,  will  never  explode  it.  But  heat  and  pressure  combined  will  explode  it, 
provided  they  are  of  the  proper  kind  and  degree.  It  is  exploded  by  any  violent  explo- 
sion either  in  it  or  into  it,  whether  of  gunpowder,  fulminate,  nitro-glycerine,  giant 
powder,  or  other  violent  explosive.  Such  an  explosion  involves  the  peculiar  percussive 
Ijressure  and  heat  necessary.  The  burning  or  Hashing  of  gunijowder  uucontined  is  not 
sufficient. 

Another  method  of  exploding  it  is  to  set  it  on  fire  while  under  confinement  in  some 
tight  and  strong  vessel.  The  burning  of  the  powder  produces  gases  which,  finding  no 
escape,  at  length  cause  a  pressure  so  great  as  to  produce,  with  the  heat  of  the  burning, 
an  explosion  of  the  unburued  powder.  By  tight  and  strong  vessels  is  meant  iron 
retorts,  quicksilver  flasks,  gas-pipe,  with  caps  screwed  to  its  ends,  and  the  like.  A 
vessel  of  the  strtiugest  tin  has  not  the  requisite  strength ;  this,  like  cartridges  of  paper, 
ordinary  packing-boxes,  barrels,  casks,  &c.,  will  bo  burst  asunder  by  the  gases  before 
the  pressure  is  sufficient  to  cause  explosion.  These  are  the  only  known  means  of  caus- 
ing an  explosion  proper,  but  a  partial  explosion  cau  be  produced  by  causing  a  very  thin 
layer  of  powder  to  be  struck  with  great  force  between  hard  and  smooth  surfaces,  as, 
for  example,  striking  a  minute  quantity  with  a  hammer  on  an  anvil,  or  driving  an 
iron  plug  npon  it  in  a  hole  drilled  in  the  ii-on.  In  these  cases,  a  slight  explosion  and 
detonation  follow,  but  not  of  sufficient  force  to  explode  any  part  of  the  powder  present, 
except  the  few  particles  in  immediate  contact  wnth  the  impinging  surfaces. 

Utensils  for  Uasiins. — Except  in  special  cases,  it  is  better  to  use  the  powder  in  the 
form  of  cartridges.  It  is  more  economical  in  both  time  and  powder,  and  the  explosion 
is  more  certain.  Cartridges  of  various  sizes  are  prepared  and  sold  by  the  company. 
Should  others  make  them,  let  it  be  done  with  strong  material,  well  glued  or  pasted 
together,  and  let  the  powder  be  very  firmly  pressed  into  them.  Cartridges  may  be 
cut  into  such  lengths  as  may  be  required,  care  being  taken  to  prevent  the  loss  of  pow- 
der by  rolling  the  sections  in  additional  paper,  or  otherwise.  Ordinary  blasting  fuse 
may  be  used,  but  to  make  sure  of  a  discharge  in  all  cases,  and  to  keep  the  powder  from 
being  burned  by  fire  from  a  leaky  fuse  the  best  gutta  percha  fuse  is  recommended,  and 
of  a  size  to  fit  the  caps  precisely.  Caps  manufactured  for  the  special  purpose  of  explo- 
ding giant  powder  are  furnished  by  the  company.  Common  percussion  caps  cannot  be 
used.  As  these  special  caps  are  more  heavily  charged  with  fulminate  than  ordinary 
ones,  corresponding  care  should  be  taken  in  their  handling  and  use.  A  pair  of  cutting 
nippers,  w  ith  their  edges  blunted,  used  in  securing  the  caps  tightly  and  firmly  to  the 
fuse.  A  tube  with  a  funnel  mouth  will  be  useful  in  charging  v/ith  loose  powder.  Tin 
tubing  in  sections  may  be  useful  in  guiding  cartridges  into  submarine  bores. 

Drill  holes,  charges,  cfo. — As  to  the  diameter  and  depth  of  holes,  and  where  they  should 
be  made,  and  the  direction  they  should  take,  and  also  as  to  the  quantity  of  powder  to 
be  used,  and  many  other  matters,  no  definite  or  arbitrary  rules  can  bo  laid  down  for 
blasting  with  any  explosive.  In  these  things  there  must  be  variation  according  to  tho 
location,  character  of  the  material  to  be  blasted,  the  purpose  of  the  blast,  and  other 
circumstances  too  numerous  and  complicated  to  anticipate.  Much  must,  therefore, 
be  left  to  the  good  sense  and  experience  of  the  blaster.  The  following  observations 
and  examples  will  afibrd  some  assistance  to  a  beginner  : 

As  a  general  rule,  the  drill  holes  and  charges  for  giant  powder  can  be,  and  should  be, 
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comparatively  small.  Experience  lias  proven  that  f  inch  octagon  steel  witli  3|-  pound 
hammers,  used  by  single  hand  drillers,  are  best  adapted  to  use  the  powder  to  the 
greatest  advantage.  Holes  one  inch  in  diameter  are  abundantly  large  for  all  ordinary 
heavy  work ;  for  light  work,  correspondingly  smaller  ones  should  be  made.  A  small 
quantity  in  a  deep  hole,  whether  the  hole  is  large  or  small ;  also,  a  small  quantity  in 
a  largo  hole  whether  the  hole  bo  deep  or  shallow ;  also  a  large  quantity  in  a  smallbut 
deep  hole ;  also,  a  largo  quantity  in  a  large  but  shallow  hole,  are  all  examples  of  misap- 
plications ;  they  are  all  violations  of  the  general  rule  applicable  to  all  exi)losives— that 
the  quantity  of  powder  shoidd  not  only  be  proportionate  to  the  resistance,  but  the  hole 
should  be  proportionate  to  the  jiowder. 

As  by  reason  of  its  quickness  giant  powder  in  bore  holes  is  nearly  as  effectual  with- 
out tamping  as  with  it,  it  can  be  exploded  with  great  advantage  withont  any  tamping 
at  all  in  natural  fissures  and  artificial  cracks.  It  is  therefore  urged  that  advantage  be 
taken  of  this  extraordinary  quality  as  often  as  practicable. 

Owing  to  the  great  difierence  iu  the  capacity  between  the  old  and  new  powder,  the 
tendency  will  be  to  overcharge ;  it  is  therefore  recommended  that  each  blaster  experi- 
ment on  this  point,  so  far,  at  least,  as  to  ascertain  the  minimum  quantity  of  jjowder 
which  will  answer  his  particular  purpose. 

Examples. — A  solid  cast-iron  ball,  seven  inches  in  diameter,  charged  with  half  an 
ounce  of  giant  powder,  in  a  three-quarter  inch  hole,  three  inches  deep,  without  tamp- 
ing, will  be  blown  into  small  fragments.  The  same  result  will  follow  the  explosion  of 
three-quarters  of  an  ouuce  at  the  center  of  a  Avronght  iron  anvil.  A  six  foot  cube  of 
solid  granite  charged  v/ith  an  ounce  of  giant  powder  in  a  three  quarter  inch  hole,  nine 
inches  deep,  will  be  cracked  into  several  pieces.  Boulders  three  or  four  feet  iu  diame- 
ter, and  particularly  fiat  ones,  can  be  cracked  in  pieces  by  exploding  an  ounce  or  two 
of  powder  on  their  surfaces.  An  ordinary  rifle  will  be  blown  to  pieces  by  a  charge  of 
giant  i^owder  of  one-half  of  the  weight  of  an  ordiuary  charge  of  gunpowder.  A  charoe 
of  from  one  to  two  jjounds  of  powder  in  an  inch  hole  fi'om  five  to  ten  feet  deep,  placed 
ten  or  fifteen  feet  back  from  the  face  of  the  wall,  in  hard  rock,  will  crack  ofi;  or  shatter 
the  whole  intervening  mass. 

Charginy. — The  charge  in  the  form  of  cartridges  must  fit  and  fill  the  bottom  of  the 
bore,  and  be  packed  solid.  This  is  an  essential  prerequisite  to  an  efiective  blast.  The 
best  way  to  secure  it  is  this  :  Take  a  cartridge,  as  near  as  possible,  of  the  same  size  of 
the  bore,  and  cut  it  into  sections  from  one  to  two  inches  long.  With  a  hard  wood  ram- 
mer, as  long  as  will  run  freely  in  the  hole,  press  these  sections  into  the  bore  hole  one 
by  one  with  sufficient  force  until  each  section  is  driven  to  the  bottom  and  exijanded 
laterally,  so  as  to  fill  the  hole  solidly  in  every  direction. 

Any  sized  cartridge  may  be  used,  provided  it  is  thus  put  in.  Metallic  rammers  must 
not  be  used.  In  wet  holes  the  sections  of  cartridge  should  be  rolled  in  additional 
paper,  and  the  ends  closed  to  prevent  the  powder  from  getting  mixed  with  water.  In 
many  mines  the  giant  jjowder  is  used  loose  iu  downward  holes.  It  is  poured  through 
the  fuuueled  tube  into  the  drill  hole.  Economy  requires  that  the  tube  should  reach 
to  near  the  bottom  of  the  hole.  The  charge  should  be  rammed  down  in  divisions,  sub- 
Btantially  as  directed  as  to  cartridges. 

Priming. — After  charging  the  bore,  cut  off  a  proper  length  of  fuse  and  insert  its  end 
into  one  of  the  special  caps  up  to  the  fulminate.  If  the  fuse  is  too  large  for  the  cap 
pare  it  to  a  fit ;  if  too  small,  wrap  it  with  paper.  But  the  difference  between  the  size 
of  the  fuse  and  the  caps  should  be  very  slight.  Then  place  the  edge  of  the  nippers 
across  the  cap  near  its  edge,  and  indent  it  firmly  into  the  fuse.  Never  do  tliis  with  the 
teeth.  Now  cut  off'  about  oue  inch  of  the  smallest  sized  cartridge,  and  roll  it  in  ad- 
ditional paper,  and  insert  the  cap  with  the  fuse  attached  into  the  powder  about  the 
length  of  the  cap,  and  press  the  powder  firmly  about  the  cap.  Then  close  the  neck  of 
the  cartridge  about  the  fuse,  aud  fasten  it  there  by  a  strong  string,  or  some  other  means, 
in  such  a  manner  as  to  prevent  the  cap  from  being  withdrawii  from  the  powder.  To 
make  sure  that  the  cap  and  cartridge  do  not  get  apart,  it  is  better,  in  all  cases,  not 
only  to  tie  the  cord  about  the  neck,  but  also  to  tie  the  ends  afterwards  around  the 
naked  fuse  close  to  the  mouth  of  the  cartridge.    This  is  called  the  primer. 

Thus  prepared,  place  the  primer  in  the  drill  hole,  and  press  it  with  the  hand  or  a 
wooden  rod  into  contact  Avith  the  charge. 

In  using  loose  powder,  if  it  is  within  reach  of  the  hand,  instead  of  using  a  primer  a 
capped  fuse  can  be  used  to  explode  it,  taking  care  to  press  the  powder  around  the  cap, 
aud  secure  the  fuse  in  place  by  putting  a  stone  upon  it,  or  otherwise. 

Tamjnng.— After  luiming,  fill  the  bore  hole  with  Avater  whenever  it  can  be  done,  and 
when  it  cannot,  blast  without  tamping. 

Considering  the  slight  advantage  of  any  other  than  water  tamping,  the  time  taken 
to  apply  it,  the  danger  of  disturbiug  or  exploding  the  cap,  and  the  inconvenience  of  re- 
priming  in  case  of  miss-fire,  it  is  better  not  to  use  it. 

Explosion  of  hlasts. — The  burning  of  the  fuse  explodes  the  cap  ;  the  explosion  of  the 
cap  explodes  the  primer  or  charge  in  which  the  cap  may  be.  All  the  other  cartridges 
or  charges  in  the  same  hole  are  exploded  by  the  first  explosion  of  i^owder. 
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In  case  tlie  blast  misses  fire,  put  in  anotlier  primer. 

A  sx)ace  of  several  inches,  either  vacant  or  tilled,  between  several  charges  or  cartridges 
in  the  same  hole,  will  not  prevent  the  simnltaueous  explosion  of  all.  In  case  the  blast 
is  not  etft'ctive,  it  will  bo  becanse  onr  directions  have  not  been  followed,  or  because  the 
blaster  has  erred  in  some  matter  left  to  his  discretion.  The  most  common  causes  of 
failure  are  deficiency  of  powder  and  defective  ramming. 

It  may  be  stated  hero  that  the  great  advantage  claimed  for  this  powder  consists  not 
so  much  in  diminishing  the  cost  of  powder  as  an  item  of  expense  as  in  diminishing  the 
cost  of  using  it.  The  difi:erence  in  the  cost  of  powder  is  trifling  in  comparison  with  the 
difiereuce  in  the  cost  of  drilling,  charging,  tamping,  convenience  in  wet  work,  and 
eftectiveness  of  blasts.  Giant  powder,  as  a  general  rule,  throws  rock  less  and  breaks 
it  more,  and  extends  its  eflects  much  deeper  than  ordinarj'  blasting  powder ;  and  those 
who  use  it  soon  learn  not  to  judge  of  a  blast  by  first  appearances.  It  frequently  hap- 
pens that  a  blast  which  seems  to  have  had  no  cii'ect  i^roves  to  have  done  remarkable 
execution  in  cracking  and  loosening  the  rock,  and  preparing  the  way  for  subseqiient 
blasts.     This  is  especially  the  case  in  tunnels  and  shafts. 

DJasUnfi  under  water. — Cartridges  to  be  used  in  water  should  be  made  of  such  paper 
as  will  nob  Ite  destroyed  or  uuiterially  weakened  by  the  water.  They  should  also  be 
weighted  witli  sand  in  their  bottoms,  or  in  some  other  way,  so  as  to  sink.  To  use  such 
as  are  not  thus  weighted,  iu  water,  they  must  be  forced  to  their  places,  and  fastened 
there  by  i)onring  sand  upon  them  or  otherwise.  In  submarine  Avork,  where  the  bore  is 
at  a  considerable  distance  below  the  surface  of  the  water,  the  tubing,  in  sections,  can 
be  used  to  guide  the  weighted  cartridge  to  its  place. 

If  submerged  rocks  have  to  be  removed,  all  that  is  required  is  to  take  a  large  or  small 
box  of  giant  powder,  in  bulk,  as  the  case  may  be ;  bore  with  a  gimlet  a  hole  into  the  box ; 
fasten,  as  before  mentioned,  the  cap  well  to  the  fuse,  and  push  the  cap  through  the  hole 
its  length  into  the  ]>owder,  never  further;  tighten  the  gimlet  hole  with  some  grease  or 
wax ;  tie  additional  weight  to  the  box,  light  the  fuse,  which  only  requires  sufficient 
length  to  aliow  the  box  time  to  reach  the  rock  when  surik,  and  drop  tlie  same  on  the 
rock  to  be  blasted.  Some  use  special  submarine  fuse,  which  withstands  the  pressure 
of  the  water  to  any  depth.  In  this  way  the  entrance  to  the  great  San  Fmncsco  dry 
dock  has  been  cleared  from  rocks,  under  the  superinteudence  of  the  late  efficient  engi- 
neer, jMr.  Pollock.  Afi  much  as  one  hundred  and  twenty  pounds  of  black  powder  at  one 
blast  were  lowered,  more  than  once,  on  a  certain  rock  near  or  in  liont  of  the  dry  dock 
and  exploded,  and  nothing  was  elfected  but  throwing  n^i  a  beautiful  column  of  water. 
Mr.  Pollock  sunk  on  the  same  rock  a  box  with  ten  j)oimds  of  giant  powder,  and  the  first 
blast  shattered  the  rock  to  pieces.  Six-pound  boxes  were  then  used,  Mr.  Pollock  fear- 
in"-  the  enormous  effect  of  larger  blasts  might  injure  the  dry  dock  jiroper ;  even  these 
blasts  j)roved  too  powerful,  and  at  last  only  two-pound  boxes  were  used,  which  success- 
fully removed  all  the  rocks. 

Temperature. — Below  42  degrees  Fahrenheit  giant  powder  freezes,  and  above  212 
deo-rees  (the  boiling  point  of  water)  it  throws  off'  noxious  fumes,  and  becomes  weak- 
ened and  finally  destroyed.  It  should,  therefore,  be  kept  in  some  place  having  a  tem- 
perature between  these'extremes.  When  frozen,  it  can  be  thawed  by  being  kept  for  a 
time  in  this  proper  temperature.  When  it  becomes  soft  to  the  touch  it  is  ready  for  use. 
As  it  freezes  very  slowly,  no  inconvenient  haste  is  required  in  its  ai)plication.  If  the 
j)owder  in  boxesor  cartridges  has  from  accidental  causes  become  wet,  if  dried  again 
slowlj^  its  usefulness  is  not  impaired. 

Effect  of  the  giant  powder  on  the  health. — Some  miners  sufli'ered  from  headache  when  this 
powder  first  came  into  use;  but  this  was  caused  by  the  impossibility  of  ])rocurii)g  the 
raw  material  at  the  beginning  of  the  business  in  a  pure  state.  This  has  long  ago  been 
obviated,  and  since  that  time  we  hear  of  no  complaints  of  headache,  except  produced 
by  some  of  the  following  causes.  We  have  numerous  affidavits  from  miners  that  it 
never  affected  them,  and  that  they  never  suffered  any  headache  from  its  use.  The 
causes  which  can  produce  a  temporary  headache  are  the  following :  Either  from 
handling  the  powder  too  much,  tasting  it  and  rubbing  it  between  the  fingers,' and 
afterward  unconsciously  rubbing  the  face  with  the  hands,  when  not  used  to  it,  or 
from  going  immediately  after  a  blast  into  a  badly  ventilated  tuunel  or  shaft,  which  is 
invariably  done  by  new  consumers,  to  see  the  effect  produced  by  this  new  blasting 
agent.  The  enormous  power  of  the  giant  jjovfder  in  its  explosion  drives  away  for  a 
short  while  the  little  good  air  which  is  at  the  end  of  a  tuunel ;  the  space  is  then  par- 
tially filled  with  gases.  In  case  the  charge  is  not  entirely  exploded,  but  part  of  it  burnt, 
this  burning  of  the  j)owder  creates  the  noxious  fumes  which  cause  headache ;  or  the 
fumes  are  caused  by  improperly  securing  the  cap  to  the  fuse,  and  the  cap  and  fuse  to 
the  primary  cartridge.  It  is  of  very  great  importance  that  this  shoiild  be  done  prop- 
erly. Those  who  are  familiar  with  its  use  never  experience  any  inconvenience  from  its 
use  when  the  -^hole  charge  is  properly  exploded.  A  little  quicklime  placed  near  the 
hole  to  be  blasted,  or  some  ammonia  placed  in  a  vessel  near  the  blast,  will  absorb  these 
gases  in  a  few  minutes.  If  men  not  accustomed  to  this  powder  Avill  stay  out  of  the 
shafts  or  tunnels  which  are  badly  ventilated,  after  the  blast  is  exploded,  only  one-half 
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of  tlie  time  they  do  after  black-powder  explosions  during  the  first  few  days,  no  com- 
plaints of  headaches  would  ever  arise.  It  may  not  be  generally  known,  but  it  is  never- 
theless a  fact,  that  if  black  powder  produced  no  smoke,  (which  forces  men  to  stay  out 
a  certain  time,)  and  they  should  go  in  immediately  after  a  blast,  they  would  experience 
the  same  headache.  This  is  sufficiently  proved  by  persons  of  science.  The  gases  lib- 
erated by  exploding  giant  powder  are  carbonic  acid  gas,  oxygen,  nitrogen,  and  steam, 
and  those  from  gunpowder  are  the  same ;  but  gunpowder,  in  addition,  has  carbonic 
oxide. 

Pipe-clay  lank  Hasting. — It  has  so  far  been  a  very  expensive  operation  for  the  miners 
to  break  up  jjipe-clay  and  cement  banks  to  enable  them  to  extract  the  gold  by  sluicing. 
Long  tunnels  had  to  be  ran,  with  a  T  at  the  end,  in  which  were  placed  from  fifty  to 
one  thousand  kegs  of  common  powder  ;  the  tunnel  was  then  filled  up  again  and  the 
blast  fired.  The  bank  was  always  thrown  over  in  large  pieces  of  clay  or  cement,  which 
were  afterwards  broken  to  pieces  by  picks  and  gads,  and  often  with  small  blasts — a  very 
laborious  and  expensive  proceeding.  Eecently,  in  this  kind  of  work,  giant  powder  has 
been  introduced,  which  overcomes  all  difficulties,  and  shows  itself  so  far  superior  to  the 
old  process,  and  saves  so  enormously  in  cost,  that  it  cannot  fail  to  be  speedily  intro- 
duced in  all  bank  blasting  work.  In  a  bank  of  pipe-clay  about  seventy  feet  high  a 
hole  six  inches  in  diameter  was  bored  horizontally,  with  an  auger,  twenty-six  feet  deep 
and  a  few  feet  above  the  ground.  Into  this  hole  one  hundred  pounds  of  giant  powder, 
in  cartridges  six  inches  in  diameter,  was  introduced  and  well  rammed,  and  the  blast 
fired.  The  result  was  surprisingly  successful.  The  blast  did  not  throw  the  bank  over 
into  enormous  pieces  to  be  broken  up  again,  as  is  always  the  case  where  black  powder 
is  used ;  but  tlie  blast  crushed  and  crumbled  the  entire  bank,  seventy-five  feet  on  each 
side  of  the  blast,  in  such  a  manner  that  when  the  water  is  turned  on  it  can  all  be 
washed  down  without  additional  work. 

Use  in  vein  mining. — The  giant  powder  has  been  in  use  for  nearly  two 
years  at  the  Oates  and  Eeese  mine,  in  Hunter's  Valley,  near  the  Mari- 
posa Estate.    A  letter  from  there,  January,  1869,  is  as  follows : 

We  have  used  the  powder  entirely  since  last  April.  In  its  use  the  steel  consumed  is 
of  uniform  size — three-quarter  inch  octagon.  Hammers  (short  handles)  weighing  three 
and  a  half  pounds.  The  country  rock  is  hard  and  tenacious.  The  veins  of  quartz  are 
narrow,  varying  from  ten  inches  to  thi-ee  feet,  generally  running  from  one  foot  to  twenty 
inches  in  width,  with  little  or  no  gouge. 

The  system  which  Mr.  Cassel,  superintendent  of  the  mine,  has  introduced,  (and 
which  can  only  be  used  to  advantage  with  giant  powder,)  is  to  pay  the  miners  by  the 
foot  in  depth  of  hole  drilled — the  miner  doing  no  blasting,  nor  does  he  handle  any  rock, 
his  simple  duty  being  to  drill  holes  where  instructed. 

The  underground  superintendent  or  head  blaster — one  for  each  shift — instructs  the 
miner  where  to  drill  a  hole.  When  the  hole  is  di-illed  to  the  depth  required  the  super- 
intendent measures  it  and  takes  a  memorandum  of  the  same,  and  sets  the  miner  at 
work  elsewhere.  As  soon  as  the  hole  is  measured  the  blaster  loads  it  with  from  two  to 
two  and  a  half  ounces  of  loose  powder,  fills  the  hole  with  water,  covers  it,  and  leaves 
it  iintil  the  men  leave  it  at  time  of  shift.  As  soon  as  the  men  have  left  the  mine,  the 
blaster  with  his  fuses,  with  cap  or  exploder  attached,  makes  his  round,  and,  removing 
the  cover  from  the  hole,  drops  the  fuse  into  the  hole,  works  the  exploder  into  the  pow- 
der, which  is  quite  soft,  fires  the  fuse,  and  in  a  few  minutes  will  explode  all  the  holes 
drilled  during  the  working  shift.  As  soon  as  the  explosions  are  made  the  rock  men 
and  skip  men  clear  away  the  debris  which  may  be  in  the  w^y  of  drilling  new  holes, 
and  when  the  men  again  come  into  the  mine  there  is  work  for  them  ahead  in  drilling. 
A  blast  is  only  fired  when  the  men  are  at  work  on  the  mine  when  it  becomes  necessary 
to  remove  material.    Thus  it  will  be  seen  no  time  is  lost  in  blasting. 

My  experience  since  April  last  leads  me  to  know  the  following  facts  in  the  use  of 
giant  powder  as  against  gunpoAvder: 

First.  The  amount  of  work  which  can  be  performed  in  a  given  space  in  a  mine  is 
nearly  double. 

Second.  The  consumption  of  steel  is  about  one-half. 

Third.  The  consumption  of  hammers  is  about  one-half. 

Fourth.  The  consumption  of  candles  is  about  one-half. 

Fifth.  The  width  of  the  drifts  or  stoj)es  is  only  about  one-half,  requiring  so  much  lesa 
material  to  be  removed  or  hoisted  from  the  mine. 

Sixth.  The  mining  timbers  are  shorter. 

Seventh.  The  ore  raised  from  the  mine  is  broken  by  the  force  of  the  i)0wder  so  as  to 
require  less  spalling  for  the  mill. 

Eighth.  The  progress  of  the  woi'k  in  the  mine  is  expedited  at  least  forty  per  cent., 
and  in  wet  mines  the  progress  is  increased  fully  fifty  per  cent.,  if  not  more. 

So  far  as  the  miner  is  concerned,  he  can  earn  more  money  with  a  three-quarter-inch 
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steel  and  small  hammer,  than  in  any  other  "'.ray.  It  is  true  he  must  earn  his  money, 
and  is  not  paid  by  the  day.  The  iirice  paid  in  the  Oakes  &  Eeese  mine  is  37^  cents 
l")er  foot  of  hole  drilled.  In  October,  there  was  drilled  6,476f  feet  of  hole,  costing 
$2,429  03.  The  following  list  will  exhibit  the  amounts  earned  by  miners  most  expert 
in  the  use  of  single-hammer  drills  in  October,  twenty-seven  working  days. 


P.  Beicai $130  20 

L.Boiviu 124  33 

J.A.Wilson 131  77 

B.  KendaU 103  77 

S.Cox 122  25 

S.  Uran 130  74 

B.  Picard 104  50 


H.  Laity $07  36 

F.Gill 94  62 

F.  Lastrade 90  70 

J.  Fortuna 94  56 

H.Boyle 91  77 

J.  Martin 90  49 

L.  Battiola 84  93 


and  many  others  ranging  below  the  above  amounts,  falling  short  either  because  not 
working  fall  time,  or  from  not  being  expert  in  use  of  the  single  hammer.  Still,  any 
system  of  mining  where  a  miner  willing  to  work  can  earn  as  high  as  $131  77  per  month 
of  twenty-seven  working  days,  must  inure  to  the  benefit  of  the  miner,  and  particularly 
so  when  the  mine  owner  is  willing  to  pay  such  wages.  One  thing  is  certain,  that  with 
giant  iiowder  and  the  use  of  small  steel  and  hammers,  the  miner  must  earn  his  money, 
and  cannot  shirk  his  work,  as  is  too  often  the  case  under  the  old  system  of  mining. 

Mr.  L.  L.  Eobiuson,  tlie  president  of  tlie  Giant  Powder  Company, 
writes  under  date  of  January  25,  18G9,  to  the  Mining  and  Scientific 
Press,  as  follows : 

Editors  Press  :  Noticing  in  your  paper  of  the  16th  a  communication  having  refer- 
ence to  the  use  of  giant  i)owder  in  the  Oakes  &  Reese  mine,  belonging  to  Mr.  McAllister 
and  myself,  I  beg  to  state  that  dirring  the  past  week  our  su]3erinteudent,  Mr.  Cassel, 
has  let  the  following  contracts  for  work  on  the  mine  : 

1.  Sinking  the  main  shaft  50  feet  from  the  278-foot  level,  at  ^60  per  foot — contracting 
parties  fnriiishiug  everything. 

2.  Drift  west,  on  Oakes  &  Reese  vein,  50  feet,  at  $13  per  foot — contractors  famishing 
everything. 

3.  Drift  south,  50  feet,  at  $10  75  per  foot. 

The  same  work  has  heretofore  cost  us,  with  the  use  of  black  powder,  as  follows : 

1.  Sinking  main  shaft,  $90  per  foot. 

2.  Drift  west,  Oakes  &  Reese  vein,  $30  ^ler  foot. 

3.  Drift  south,  blue  lead,  $25  iier  foot. 

Thus  it  will  be  seen  that  in  these  three  contracts  the  mine  owners  save  as  follows : 

1.  Sinking  50-foot  shaft,  at  $30 $1,500  00 

2.  West  drift,  30  feet,  at  $17 850  00 

3.  South  drift,  50  feet,  at  $14  25 712  50 

Total  saving  ., 3,062  50 


In  addition  to  the  saving  in  dollars  and  cents,  is  also  the  important  item  of  saving  in 
time,  as  the  time  occupied  in  fiuisliing  contracts  with  giant  po\vder  is  only  about  one- 
half  the  time  required  with  use  of  ordinary  powder. 

The  contractors,  even  at  these  low  rates,  are  better  satisfied  with  the  prices  than 
under  the  old  i^rices  with  the  common  powder. 

Giant  powder  for  railroad  tvork. — The  Central  Pacific  Railroad  Company,  in  running 
their  long  "  Summit  Tunnel,"  commenced  the  use  of  nitro-glycerine,  and  found  it  so 
very  effective  and  advantageous  that  they  were  enabled  to  complete  the  tunnel  in  over 
one  year  less  time  than  if  ordinary  powder  had  been  used. 

How  much  this  saving  of  time  of  over  one  year  has  been  worth  to  the  Central  Pacific 
railroad  can  hardly  be  estimated.  It  is  well  known  that  giant  powder  possesses  about 
the  same  strength  as  nitro-glycerine.  without  nnj  of  its  dangerous  qualities.  At  the 
time  the  above  work  was  done,  giant  powder  had  not  been  invented,  otherwise  it  would 
undoubtedly  have  been  preferred  to  nitro-glycerine.  The  Western  Pacific  Railroad 
Company,  the  Oregon  Raih-oad  Company,  and  the  Virginia  and  Trnckee  Railroad  Com- 
pany have  used,  and  are  using,  the  giant  powder. 

In  conclusion,  Messrs.  Bandmann,  Nielsen  &  Co.,  give  the  annexed 
recapitulation  of  the  chief  advantages  attending  the  use  of  the  giant 
powder : 

1.  A  great  economy  in  labor  for  boring. 

2.  The  rapidity  of  blasting  operations,  which  is  of  vital  importance,  especially  for 
mines  and  railway  tunnels,  can  be  made  with  giant  powder  in  one-half  the  time,  or 
less,  than  with  black  powder. 
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3.  Perfect  safety  in  carrying,  storing,  and  liaudliug  it. 

4.  A  complete  combustion,  which  leaves  no  smoke  or  noxious  gases. 

5.  The  quickness  of  exxilosion  is  so  great  that  fissured  rocks  and  clay  are  easily  Masted 
■with  it. 

6.  Great  saving  in  wear  and  tear  of  tools,  and  in  consumption  of  steel  and  fuse,  fewer 
bore-holes  being  needed. 

7.  No  tamping  but  water  or  loose  sand  being  required,  the  loading  is  attended  with 
no  risk,  but  with  a  saving  of  time  and  expense. 

8.  In  boulder  blasting  in  gravel  claims  it  is  very  superior,  as  in  all  ordinary  boulders, 
too  large  to  be  easily  removed  by  manual  labor,  a  small  charge  of  giant  powder  in  a 
hole  made  with  a  half-inch  drill  and  three-pound  hammer,  will  shatter  the  boulders  so 
they  can  easily  be  handled. 

9.  Its  use  under  water  or  in  water-bleeding  rock  is  very  simple  and  the  effect  very 
great. 

10.  It  is  very  useful  for  blasting  heavy  blocks  of  iron,  steel,  or  metal,  which  cannot 
be  blasted  by  gunpowder,  but  easily  yield  to  small  charges  of  giant  i^owder. 

11.  For  military  purposes,  in  springing  mines  and  removing  x^alisades. 

A  fair  trial  never  fails  to  prove  a  complete  success.  The  iirst  blasts  are  conclusive  as 
to  the  great  superiority  of  giant  powder  over  gunpowder,  but  its  full  economical  value 
can  only  appear  when  those  who  use  it  use  single-handed  drills,  and  at  the  same  time 
gain  experience  enough  not  to  waste  its  power  by  overcharging  or  requiring  impos- 
sibilities of  it. 

The  consumption  of  giant  powder  in  California  is  reported  (1869)  to 
vary  from  12,000  to  15,000  pounds  per  mouth,  and  to  be  increasing. 

Experiments  ^vitii  giant  powder. — In  oflteriug  the  giant  powder  to 
the  several  steamship,  steamboat,  railroad,  and  express  companies  to  be 
transported,  some  doubts  were  expressed  as  to  its  safety;  invitations  were 
therefore  given  to  several  officers  of  these  companies  to  witness  a  few 
experiments  with  the  powder,  designed  to  test  its  qualities  in  this  re- 
spect and  satisfy  such  doubts. 

Accordingly,  on  the  27th  day  of  March,  1868,  near  the  company's 
works  in  San  Francisco,  the  powder  was  subjected  to  the  following  tests, 
in  the  presence  of  Charles  E.  McLane,  of  Wells,  Fargo  &  Co. ;  C.  J. 
Brenham,  of  the  California,  Oregon  and  Mexico  Steamship  Company; 
B.  M.  Hartshorne,  of  the  California  Steam  IS'avigation  Company ;  W.  M. 
Hughes,  of  Hughes  &  Keys,  of  StocIi;ton,  and  several  other  gentlemen. 
The  following  is  the  record  of  results : 

First  Experiment. — A  box  strongly  made  of  ^-inch  pine  boards,  and  filled  with  about  3 
lbs.  of  giant  powder,  firmly  packed,  was  thrown  from  a  perpendicular  height  of  30  feet 
u^iou  a  rock.  The  end  upon  which  the  box  struck  was  broken  in  and  the  jjowder  con- 
siderably displaced  and  compressed,  but  not  exploded. 

Second  Experiment. — At  the  suggestion  of  Mr.  McLane,  8  cartridges,  each  containing 
4  ounces  of  powder,  were  firmly  bound  together  with  a  strong  cord  and  thrown  repeat- 
edly from  the  same  height  upon  the  rocks  below.  Several  of  the  cartridges  were  in- 
dented, bent  and  bruised,  but  not  broken.  Finally  the  cord  Avas  cut  by  the  rocks  and 
the  cartridges  separated.     No  explosion. 

TMrd  Experiment. — A  similar  bundle  of  cartridges  was  placed  upon  a  large  rock,  with  a 
rough  surface,  and  heavy  stones,  weighing  from  10  to  30  lbs.  each,  thrown  from  the 
same  height  upon  it.  The  cartridges  were  llatteued  and  broken  open,  and  some  of  the 
j)owder  spilled  and  ground  into  the  rock.     No  explosion. 

Fourth  Experiment. — A  box  of  the  same  size  as  in  the  first  experiment  was  filled  partly 
with  cartridges  and  partly  with  loose  powder.  A  common  fuse,  without  any  cap,  was 
inserted  in  the  loose  powder,  and  the  cover  of  the  box  screwed  on  and  the  fuse  lighted. 
The  loose  powder  was  set  on  fire,  causing  a  formation  of  gases,  which  forced  the  boards 
apart,  and  escaped  witli  a  hissing  noise  like  steam.  There  was  no  explosion.  The  loose 
powder  was  burned  while  the  cai'tridges  were  unaffected  except  by  being  scorched.  In 
this  state  one  of  the  cartridges  was  taken  from  the  box  and  exploded  in  the  ordinary 
manner,  with  terrific  eft'ect. 

Fifth  Experiment. — A  similar  box  was  now  filled  with  cartridges,  from  which  Captain 
Brenham  selected  one  at  random,  for  the  purpose  of  testing  it.  The  box  was  then 
closed  tightly,  and  placed  upon  an  open  fire  and  consumed,  powder  and  all,  without  ex- 
ploding. During  the  burning,  slight  noises  were  heard  from  time  to  time,  indicating 
the  bursting  of  the  cartridges.  The  cartridge  selected  by  Captain  Brenham  was  now 
exploded  in  the  usual  manner,  with  the  usual  effect. 

Sixth  Experiment. — A  heavy  tin  cylinder,  1  inch  in  diameter  and  8  inches  long,  was 
packed  full  of  loose  powder,  a  fuse  without  a  cap  inserted,  and  the  end  of  the  cylinder 
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theu  tiglitly  plugged.  A  small  portiou  of  tlio  powder  about  the  fuse  waa  burned,  tte 
plug  forced  out  with  a  uoise  like  the  draAviug  of  a  cork,  aud  the  fire  extinguished.  The 
cartridge  was  thou  thrown  into  a  lire  and  consumed  without  exploding. 

Seventh  Experiment. — Six  cartridges,  each  containiug  4  ounces  of  powder  with  a 
capped  fuse  in  one  of  them,  were  placed  2  or  3  inches  apart  in  a  horizontal  crevice  in  a 
cliff  of  hard  rock,  Avithout  tamping  or  other  means  of  conlinement.  The  cartridges  were 
all  exploded  together ;  there  Avas  but  a  single  report.  The  bluff  above  the  crevice,  to 
the  extent  of  many  tons,  was  completely  shattered. 

Eighth  Experiment. — The  box  of  j)owder  used  in  the  first  experiment  was  now  placed 
on  a  flat,  hard  stone,  about  9  square  feet  surface,  and  fifteen  inches  thick,  and  exploded 
in  the  proper  manner.  The  rock  was  broken  into  fragments,  none  of  which  Avas  larger 
than  a  man's  fist,  and  the  ground  A\'as  torn  up  aud  blown  out  to  a  considerable  depth. 

Ninth  Experiment. — Two  haudfuls  of  loose  poAvder  were  exploded  upon  a  rock  similar 
to  that  in  the  eighth  experiment,  but  imbedded  in  the  earth.  The  portion  of  the  rock 
above  ground  Avas  crumbled  into  small  pieces,  while  that  below  Avas  cracked  and 
shivered  in  every  direction. 

Tenth  Experiment. — A  section  of  2-inch  common  gas  pipe,  about  4  feet  long,  was  placed 
upon  the  ground,  a  2-ounce  cartridge  inserted  loosely  in  each  end,  leaving  the  tube 
betAveen  the  cartridges — a  space  of  about  3^  feet — entirely  empty.  In  one  of  the  cart- 
ridges Av^as  placed  the  usual  fuse  and  cap  aud  nothing  in  the  other.  No  tamping  Avas 
used,  or  other  filling  or  fastening.  The  ends  of  the  tube  were  not  more  than  half  filled 
by  the  cartridges.  Both  cartridges  exploded  at  once.  Each  end  of  the  pipe  for  about 
a  foot  Avas  bloAA^n  off,  aud  into  small  fragments,  leaving  half  of  the  remainder  split  open 
and  flattened  out  as  by  a  hammer,  and  the  other  end  flaring  and  jagged. 

DUALIN. 

Aiiotlier  powerful  explosive  compoimd  has  receBtly  been  brouglit  be- 
fore the  public  aud  i)atented  in  the  United  States.  It  is  known  as 
dualin,  aud  appears  to  be  a  mixture  of  nitro-glycerine  and  uitrogenized 
cellulose,  made  from  sawdust.  It  was  first  introduced  into  Germany  in 
April,  18G9.  In  mayy  mining  districts,  especially  in  mines  belonging 
to  the  Prussian  government,  it  is  now  used  in  the  place  of  common  pow- 
der, and  has  taken  the  place  of  uitro-glycerine  and  dynamite,  (giant 
powder.) 

Lieutenant  Dittmar,  the  inventor,  and  the  manufacturer  of  the  article 
at  Boston,  describes  dualin  as  a  powder  : 

It  is  fabricated  in  six  different  degrees  of  strength,  the  use  of  whicli  will  depend  on 
the  degree  of  hardness  and  toughness  of  the  material  intended  to  be  subjected  to  the 
action  of  the  powder.  Dualin  Avill,  if  lighted  in  the  open  air,  burn  without  exploding; 
but,  if  confined,  may  be  made  to  explode  in  the  same  way  as  common  j)owder.  It  is  not 
sensitive  to  concussion ;  will  not  decompose  by  itself,  nor  cake  or  pack  together,  and 
may  be  readily  filled  into  cartridges  or  blast-holes,  requiring  no  other  than  water- 
tamping.  It  matters  not  whether  the  place  where  it  is  stored  be  Avarm  or  cold,  dry  or 
damp.  Dualin  has  from  four  to  fifteen  times  the  strength  of  common  poAvder,  and  is, 
therefore,  stronger  than  nitro-glycerine  or  dynamite.  The  advantages  claimed  for 
dualin  over  other  explosiA'e  agents  are — 

First.  It  may  be  stored,  trausj)orted,  manipulated,  and  applied  with  less  risk  than 
common  powder. 

Second.  It  may  be  used  in  cold  weather  without  first  requiring  the  warming  process, 
which  uitro-glycerine  aud  dynamite  require,  as  they  frequently  become  iuexj)losiA'e  at 
a  low  temperature. 

Third.  Its  explosion  does  not  develop  any  noxious  gases. 

Fourth.  Absolutely  cheaper  than  either  nitro-glycerine  or  dynamite,  dualin  is  also 
relatively  cheaper  than  common  powder,  for,  possessing  four  to  fifteen  times  the 
strength  of  the  latter,  its  use  will  proportiouably  reduce  the  labor  and  cost  of  mining 
and  blasting  operations. 

Fifth.  The  effect  of  a  dualin  explosion  is  to  tear  and  rend  the  material  exposed  to 
its  action,  less  than  to  i)ulverize  it,  as  is  the  case  Avith  nitro-glycerine  Avhen  applied  to 
mining  aud  blasting  operations  in  coal  and  rock. 

Sixth.  Dualin,  when  confined,  does  not  necessitate  the  application  of  an  exploder, 
but  may  be  exploded  by  a  blasting  fuse,  like  common  poAvdei". 

Seventh.  Its  great  want  of  sensitiveness  to  concussion,  renders  dualin  a  suitable  ma- 
terial for  the  bursting  charge  of  shells. 

Eighth.  Dualin  may  be  stored  for  long  periods  without  losing  any  of  its  strength. 

Ninth.  Dualin  may  for  days  be  subjected  to  the  action  of  Avater  without  losing  any  of 
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its  strengtli.  Tin  cartridges  are,  therefore,  never  required,  not  even  for  submarine 
blasting  or  blasts  where  water-tamping  is  used ;  and  in  shipping  dualin  jiacked  in 
paper  or  thin  wooden  cartridges,  ready  for  use,  the  only  object  is  to  save  the  consumer 
time  in  chargiug  his  blast. 

Diypctlons  for  use. — Dualin  is  shipped  in  boxes  coutaining  the  cartridges,  all  ready  for 
use ;  the  degree  of  the  powder,  the  number  of  cartridges  contained  in  each  box,  the 
weio-ht,  diameter  and  length  of  each  cartridge  being  plainly  marked  on  the  box. 

1.  The  common  blasting  fuse  may  be  used  whenever  rock,  sand,  brick  or  clay  is  used 
for  tamping.  In  this  case  the  ti'eatment  of  dualin  is  entirely  analogous  to  that  of 
common  blasting  powder. 

2.  Exploders  are  required  for  firing  charges. 

A.  When  no  blast-hole  having  been  drilled,  the  powder  is  simply  placed  on  the  sur- 
face of  a  boulder,  &c.,  which  it  is  intended  to  break. 

B.  When  submarine  blasts  are  to  be  made,  or  water  is  used  for  tamping,  or  the  blast- 
holes  contain  water. 

C.  When  electricity  is  employed  as  a  means  of  igniting  the  charge. 

For  heavy  charges  it  will  be  well  to  use  more  than  one  exploder.  The  effect  of  the 
explosion  depends  greatly  on  the  cartridge  exactly  fitting  the  blast- hole.  Whenever 
ordinary  tamping  is  used  it  should  be  packed  as  compactly  as  common  powder  requires. 
Blast-holes  that  will  hold  water  require  no  other  but  water-tamping. 

Mr.  F.  Slianly,  the  contractor  upon  the  Hoosac  Tunnel,  has  had  some 
exi^erimeuts  tried  with  dualin  at  the  tunnel,  and  certifies  that  he  has 
used  about  20  pounds,  manufactured  by  Lieutenant  Dittmar,  and,  so  far 
as  an  opinion  could  be  formed  upon  so  limited  a  quantity,  he  considered 
it  fully  equal  to  nitro-glycerine  in  its  results,  while  for  safety  in  hand- 
ling, it  was  proved  by  the  most  severe  tests  to  be  vastly  superior. 

In  several  of  the  blasts  water-tamping  was  used.  The  charges  were 
fired  by  means  of  electricity,  usiug  Mr.  H.  Julian  Smith's  battery.  The 
same  battery  has  been  in  service  for  some  time  past,  in  the  operations 
of  the  Hoosac  Tunnel,  and  it  is  but  just  to  state  that  in  regard  to  the 
density  of  the  spark  developed,  as  well  as  to  simplicity  of  construction 
and  compactness,  a  more  serviceable  battery  could  hardly  be  recom- 
mended to  the  attention  of  all  engaged  in  mining  or  blasting  operations. 
This  battery  will  be  described  in  a  future  chapter.  Another  comj)ound 
called  xylokline  is  manufactured  at  the  same  establishment. 

The  Journal  of  Applied  Chemistry  observes  as  follows  in  respect  to 
the  qualities  and  strength  of  dualin : 

This  compound,  which,  according  to  its  inventor,  Mr.  Dittmar,  possesses  the  explo- 
sive i^ower  of  uitro-glycerine,  together  with  the  slow  combustibility  of  ordinary  gun- 
powder, consists  principally  of  nitrate  of  ammonia  and  fine  sawdust,  that  has  been 
acted  upon  by  uitro-sulphuric  acid.  This  material,  according  to  Fuchs,  is  undoubt- 
edly endowed  with  a  greater  explosive  force  than  ordinary  powder ;  it  is  also  consid- 
ered as  being  less  dangerous  in  regard  to  spontaneous  explosion.  In  its  composition  it 
is  similar  to  that  of  gun-cotton,  being  also  subject  to  gradual  decomposition  in  moist 
air.  In  regard  to  the  efficacy  of  the  dualin,  as  compared  with  dynamite,  (which  is  a 
mixture  of  nitro-glycerine  and  infusorial  sand,)  the  inventor  states  that  they  are  both 
equal  in  this  respect.  However,  it  is  extremely  difiicult  to  get  at  comparable  results 
in  blasting  experiments  ;  in  most  instances,  the  experimenter  must  be  satisfied  with 
the  average  results  of  a  great  number  of  trials  undertaken  under  various  conditions. 
But  it  is  nevertheless  easy,  in  one  respect,  to  fix  a  diiference  between  the  two  mate- 
rials, which  leaves  no  doubt  as  to  the  superiority  of  the  dynamite.  If  eqiial  quantities 
of  dynamite  and  dualin,  provided  with  primers,  are  allowed  to  explode  upon  air 
plates  of  equal  strength,  the  effect  indicates  such  an  evident  difference  that  one  must 
adjudge  to  the  former  a  much  more  rapid  and  violent  action.  This  will  certainly  be 
recognized  in  blasting  rocks.  In  price  dualin  is  cheaper  than  dynamite.  When  com- 
ing in  contact  with  fire,  it  will  certainly  cause  explosion,  as  it  burns  quite  as  rapidly 
as  ordinary  powder.  Of  the  dynamite,  however,  it  is  sufficiently  established  that  it 
will  never  explode  on  holding  a  flame  near  it,  but  simply  burn  quietly,  even  if  inclosed 
in  strong  wooden  boxes.  Against  pressure  and  concussions,  both  blasting  materials 
are  equally  inert,  and,  finally,  dualin  possesses  the  advantage  over  dynamite  that  it  does 
not  freeze,  while  the  latter,  when  in  a  frozen  state,  cannot  be  directly  exploded.  But  as 
blasting  is  mostly  suspended  during  frost,  this  circumstance  is  not  of  very  great  im- 
portance ;  moreover,  the  use  of  dynamite  is  not  excluded  at  all,  if  frozen,  as  it  will 
readily  yield  by  the  explosion  of  a  small  cartridge  containing  non-solidified  dynamite. 
The  great  superiority  of  dynamite,  above  all,  consists  in  its  non-liability  to  become 

H.  Ex.  Doc.  207 32 


498      MINES    AND    MINING    WEST    OF    THE    ROCKY    MOUNTAINS. 

moist ;  this  property  allows  its  direct  application  under  water  and  in  bore-holes,  while 
dualin,  like  gunpowder,  does  not  bear  contact  with  water. 

The  objection  thus  urged  against  dualin  is  contradicted  by  tlie  in- 
ventor, who  declares  it  to  be  insensitive  to  moisture. 

PYROXYLINE,  XY'LOIDINE,  GUN  COTTON. 

The  name  pyroxyline  is  given  to  the  very  inflammable  and  detonat- 
ing compound  i)roduced  by  the  action  of  concentrated  nitric  acid  upon 
celhilose,  or  substances  such  as  cotton,  linen,  hemp,  paper,  and  sawdust. 
The  name  xyloidine  was  given  by  Braconnet,  in  1833,  to  the  white,  pul- 
verulent, and  very  explosive  substance  he  had  obtained  by  treating 
starch  with  many  times  its  weight  of  concentrated  nitric  acid. 

The  preparation  of  gun  cotton  for  mining  purposes  has  been  greatly 
improved.  It  is  now  made  into  pulp,  and  then  compressed  into  solid 
cylinders,  wiiich  burn  harmlessly  when  ignited  in  the  open  air,  but  ex- 
plode with  intense  violence  when  confined  and  ignited  by  a  detonating 
compound. 

In  its  old  form,  it  was  experimented  with  at  the  Gould  &  Curry  mine, 
in  Nevada,  with  apparently  good  results.  A  report  of  these  experiments 
states  that  a  1^-inch  hole,  twenty-eight  inches  deep,  in  hard  and  tightly- 
bound  rock,  charged  with  six  inches  of  cotton  and  exploded,  threw^  down 
as  much  rock  as  an  ordinary  charge  of  gunj)owder,  without  producing 
any  smoke. 

OLIVER'S  POWDER. 

A  new  powder,  under  the  above  name,  has  been  manufactured  near 
Wilkesbarre,  Pennsylvania,  for  some  months  past,  by  the  Luzerne  Pow- 
der Company,  a  corporation  organized  bj'  some  of  the  principal  coal 
operators  of  that  region.  It  is  believed  that  the  invention  is  calculated 
to  be  of  great  public  benefit,  by  reducing  the  risk  and  danger  in  the 
manufacture  of  powder,  and  by  producing,  at  the  same  time,  a  safe  and 
powerful  explosive.  General  Oliver's  patents  refer  to  both  the  ingredi- 
ents used  and  to  the  machinery  employed  in  the  manufacture  of  the 
powder.  In  composition,  the  principal  difference  between  this  and  other 
powders  is  the  substitution  of  peat  for  charcoal ;  and  this,  together  with 
the  method  of  manufacture,  produces  an  article  which,  it  is  claimed,  has 
invariably  shown,  in  the  "  powder  prover,"  a  strength  from  twenty  to 
thirty  per  cent,  greater  than  that  of  Bupont's,  Hazard's,  Smith  &  Band's, 
or  any  other  powder  now  in  use  in  the  coal  region.  The  sporting  powder 
of  the  Luzerne  Powder  Company,  as  compared  with  the  finest  brands  of 
rifle  powder,  is  stated  to  give  a  much  higher  velocity,  and  consequently 
a  greater  penetration  to  the  ball ;  to  foul  the  gun  less  5  and,  like  the 
blasting  powder,  to  produce  less  smoke  than  do  the  powders  now  in  use. 
The  machinery  used  in  the  manufacture  is  very  simple  and  inexpensive, 
and  only  a  very  small  quantity  of  powder  is  at  any  one  time  in  the  mill, 
and  that,  while  unconfined,  is  inexplosive.  The  success  attending  the 
manufacture  by  the  Luzerne  Powder  Company  has  been  sufficient  to 
induce  the  company  to  determine  on  building  a  second  mill  near  Hazle- 
ton,  Pennsylvania. 

Another  substitute  for  charcoal,  which  has  been  tried  with  favorable 
results  in  the  manufacture  of  gunpowder,  is  the  mineral  known  as  Gra- 
hamite,  and  occurring  in  West  Virginia.  Its  application  for  this  pur- 
pose has  been  patented  by  Dr.  Van  der  Weyde,  of  New  York. 
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CHLORATE  OF  POTASH  POWDER. 

A  so-called  "  safety  explosive  compound"  lias  been  patented  in  Eng- 
land, by  Mr.  Percy  A.  Blake,  of  Aberdeen  Park.  The  constituents  of 
this  compound  are  sulphur  and  chlorate  of  i)otash,  in  the  ratio  of  one  of 
the  former  to  two  of  the  latter.  These  substances  are  kept  separately 
and  dry,  and  are  mixed  when  required.  IKie,  powder  burns  slowly  when 
ignited,  but  explodes  under  percussion.  This  explosion  is  effected  by 
means  of  a  detonating  tube  of  metal,  about  an  inch  long  and  -^  of  an 
inch  in  diameter,  partly  filled  with  the  compound  and  with  fulminating 
mercury,  and  lastly  with  powder.  This  iDowder  may  be  ignited  by  any 
ordinary  ignition  apparatus. 

The  first  attempts  to  make  powder  with  chlorate  of  potash,  sulphur, 
and  carbon,  were  those  of  Berthollet,  in  1788.  In  1792,  experiments  in 
its  manufacture  were  made  at  the  works  of  Essonne  under  his  direction ; 
but  they  were  stopped  by  a  terrible  explosion  which  destroyed  the  lives 
of  the  director  of  the  works,  his  daughter,  and  four  workmen.  Ber- 
thollet, who  was  with  the  director,  had  a  wonderful  escape.  The  ex- 
plosion was  caused  by  the  end  of  the  director's  cane  striking  some  of 
the  powder  upon  the  floor. 

It  has  also  been  attempted  to  use  various  mixtures  of  the  chlorate 
with  white  sugar  and  prussiate  of  potash  and  with  charcoal  and  sul- 
phuret  of  antimony  and  starch ;  but  all  these  compounds  are  exceed- 
ingly dangerous  to  manufacture  or  transport,  and  it  does  not  appear 
probable  that  they  can  ever  come  into  general  use. 

For  mining  purposes  a  mixture  of  tan-bark,  chlorate  of  potash  and 
sulphur  has  been  made  at  Plymouth,  England.  The  tan  is  soaked  in  a 
warm  solution  of  the  chlorate,  and  afterward  covered  with  a  film  or 
layer  of  iDowdered  sulphur.  This  preparation  is  said  to  burn  but  slowly 
in  the  open  air,  but  when  confined,  as  in  the  hole  of  a  boring,  it  ex- 
plodes with  great  energy. 

Picrate  of  potash  has  also  been  experimented  with,  and  used  for  tor- 
pedoes, but  its  preparation  has  led  to  some  frightful  accidents ;  that  at 
the  Sorbonne,  in  1869,  killing  five  persons  and  wounding  many  more. 

EXPLODING  CHARGES   BY  ELECTRICITY. 

Franklin,  in  1751,  and  Priestley,  in  1761,  suggested  the  possibility  of 
applying  the  electric  spark  for  the  ignition  of  gunpowder  charges ;  but 
electricity  was  not  practically  applied  until  about  thirty  years  ago,  by 
the  French  military  engineers,  since  which  its  use  has  become  general. 
It  was  employed  to  ignite  the  great  blasts  that  destroyed  the  Round 
Clifif  at  Dover,  and  to  remove  the  wreck  of  the  Eoyal  George ;  and  has 
been  largely  used  in  heavy  blasting  with  powder  and  nitro-glycerine  in 
California  and  for  exploding  torpedoes  under  water. 

The  variety  of  contrivances  is  very  great.  Many  exploders  have  been 
devised  to  act  either  by  heating  a  piece  of  thin  wire,  introduced  in  the 
circuit  of  a  battery  and  placed  in  the  charge,  or  by  the  passage  of  a 
spark  produced  by  an  electro-magnetic  machine  or  Eitchie  coil  through 
a  sensitive  explosive  compound,  thus  causing  a  local  explosion  sufficient 
to  ignite  the  whole  charge. 

Among  those  who  have  given  great  attention  to  this  subject.  Baron 
Von  Ebner,  of  the  Austrian  military  engineers,  may  be  specially  men- 
tioned, and  Mr.  Abel,  of  the  British  war  department,  who  has  devised 
one  of  the  best  exploders  known.  A  spark  generated  by  revolving 
magnets  is  made  to  pass  through  a  mixture  of  subphosphide  and  sub- 
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sulphide  of  copper  and  chlorate  of  potash — materials  of  high  conduct- 
ing power  and  extremely  sensitive  to  the  spark.  One  of  the  great 
difficulties  in  the  way  of  making  such  exploders  is  the  liability  of  the 
materials  to  be  merely  thrown  aside  and  not  exploded  by  the  i)assage  of 
the  spark. 

In  the  United  States  inventors  have  been  active  in  devising  different 
forms  of  apparatus  for  igniting  explosives.  They  all  depend  upon  either 
the  direct  passage  of  a  spark  or  the  heating  up  of  an  imperfect  con- 
ductor, immersed  in  an  explosive  mixture.  This  mixture  and  the 
arrangement  of  wires  are  inclosed  in  a  small  cartridge  of  paper  or  wood, 
which  can  be  readily  placed  in  the  midst  of  the  powder  in  the  hole  to  be 
exploded.  Mr.  Stowell  patented,  in  18G2,  a  peculiar  form  of  cartridge 
containing  the  ends  of  the  conducting  wires  and  a  strip  of  platina. 
Beardslee,  in  1863,  patented  a  very  simple  mode  of  making  an  imper- 
fect conductor  between  the  ends  of  two  wires,  by  drawing  a  pencil  mark, 
of  graphite,  upon  the  surface  of  a  piece  of  dry  wood.  Mowbray,  in 
July,  1869,  patented  an  improved  electrical  fuse  for  exploding  charges 
of  nitro-glycerine.  It  consists  of  a  small  cartridge  of  powder,  in  the 
top  of  which  is  placed  a  small  quantity  of  a  composition,  like  that  used 
by  Mr.  Abel,  made  of  sulphide  of  copper,  9  parts ;  subphosphide  of 
3opper,  2  parts ;  chlorate  of  potash,  3  parts,  the  whole  intimately  mixed. 
The  ends  of  the  wires  are  immersed  in  this  mixture.  It  is  designed 
especially  to  be  inserted  in  cans  of  nitro-glycerine,  to  be  exj)loded  in 
oil  wells. 

The  dealers  in  the  new  explosive  compounds,  such  as  nitro-glycerine, 
dynamite,  and  dualin,  furnish  exploders  especially  designed  for  the 
several  preparations.  These  various  exploders  may  be  fired  either  by 
the  voltaic  current  or  by  a  spark  from  a  suitable  electrical  machine,  or 
the  Page  coil.  An  electrical  machine  has  recently  been  invented  and 
patented  by  Mr.  H.  J.  Smith.  The  following  is  a  description  and  the 
claim :  * 

The  object  of  tliis  invent  ion  is  the  iiroductiou  of  an  electrical  machine  constructed 
with  especial  reference  to  portability,  and  to  working  in  all  conditions  of  the  atiuos- 
lihere.  It  is  designed  more  especially  for  igniting  charges  of  powder  by  means  of  the 
electric  spark  which  it  evolves. 

It  is  well  known  that  the  electrical  machine,  as  commonly  constructed  of  glass,  be- 
comes wholly  inefficient  in  a  damp  atmosphere,  such  as  jirevails  in  tunnels  and  mines. 
This  is  duo  to  the  fact  that  glass  so  very  readily  condenses  moisture  upon  its  surface, 
iu  the  form  of  a  continuous  lilm.  Vulcanite,  on  the  contrary,  does  not  so  readily  con- 
dense moisture.  Nor  does  it  condense  moisture  iu  the  form  of  a  film,  but  rather  in  the 
form  of  detached  drops. 

The  machine  consists  of  an  outer  covering  or  shallow  box,  containing  a  frame  plate, 
a  Leyden  jar  or  condenser,  a  generating  plate  of  vulcanite,  and  devices  for  operating 
the  generating  plate  and  condenser  in  connection. 

The  frame  plate,  the  condenser,  and  the  generating  plate  are  placed  parallel  to  each 
other,  and  parallel  to  the  sides  of  a  box  about  a  foot  in  diameter. 

The  condenser  is  connected  to  the  frame  plate  by  four  posts,  1,  2,  3,  and  4, 

The  generating  plate  of  vulcanite  lies  between  the  condenser  and  frame  plate,  and 
is  revolved  on  its  axis  by  means  of  a  handle  or  crank. 

The  axis  of  the  generating  plate  passes  tightly  through  a  stuffing  bos,  which  may 
be  made  tograsji  the  axis  more  or  less  tightly,  by  means  of  a  packing  screw. 

The  outer  end  of  the  axis  has  its  bearing  iu  a  small  hole  sunk  iu  the  outer  vulcan- 
ized plate  of  the  condenser. 

The  generating  plate  of  vulcanite  revolves  between  two  cushions,  the  surfaces  of 
which  are  coated  with  an  amalgam,  as  is  usual  with  electrical  machines. 

The  cushions  are  provided  with  flaps,  which  flaps  serve  to  prevent  the  electricity 
from  escaping  from  the  generating  plate  until  the  excited  portion  of  its  surface  arrives 
in  the  neighborhood  of  the  collectors,  which  are  serrated  strips  of  metal,  placed  one  on 
each  side  of  the  generating  plate,  and  both  collectors  are  attached  to  and  in  metallic 

*  Vide  letters  patent,  No.  93,563,  August,  1869. 
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connection  Vtith.  the  frame  post  4,  and  by  it  are  brought  into  connection  with  the 
inner  plate  or  surface  of  the  Leytleu  jar  or  condenser. 

The  two  outer  plates  or  surfaces  of  the  condenser  are  in  metallic  connection  with  the 
post  2,  and  also  with  the  cushions  by  means  of  post  3. 

The  inner  plate  connects  with  post  1,  as  well  as  with  post  4. 

The  condenser  is  constructed  in  the  following-manner  : 

When  the  vulcanite  is  in  a  plastic  state,  upon  a  layer  of  vulcanite  is  placed  a  layer 
of  tin-foil.  Over  the  layer  of  tin-foil  there  is  placed  a  second  layer  of  plastic  vulcan- 
ite, and  then  a  second  layer  of  tin-foil.  A  third  layer  of  plastic  vulcanite,  a  third  of 
tin-foil,  and  a  fourth  of  vulcanite,  complete  the  jar  or  condenser. 

The  first  and  third  layers  of  tiu-foilform  the  outer  surfaces  of  the  condenser,  the  mid- 
dle layer  forming  the  inner  surface.  ^ 

Care  must  be  taken  that  the  diameter  of  the  tin-foil  plates  be  less  than  that  of  the 
layers  of  plastic  rubber,  excepting  a  small  projection  from  each  tin-foil  plate,  intended 
to  connect  with  the  posts  of  the  frame.  The  condenser,  thus  made  up,  is  then  sub- 
mitted to  the  baking  or  vulcanizing  process,  at  the  end  of  which  it  becomes  hard  and 
rigid.    Its  surfaces  will  forever  remain  in  a  perfectly  dry  condition. 

The  posts  1,  2,  3,  and  4,  are  now  screwed  into  the  condenser,  posts  1  and  4,  as  before 
stated,  connecting  with  the  inner  surface,  while  posts  2  and  3  connect  with  the  outer 
surfaces. 

To  the  outer  casing  are  attached  two  knobs.  These  knobs  are  electrodes,  or  paths 
for  the  discharge  of  the  electricity  when  they  are  brought  into  contact  with  the  inner 
and  outer  surfaces  of  the  condenser,  which  is  done  by  turning  the  handle  of  the  ma- 
chine backward  a  little,  until  the  post  1  comes  into  contact  with  a  projection  from  one 
knob,  and  the  post  2  comes  into  contact  with  the  projection  from  another  knob. 

There  is  a  stop,  which  serves  to  prevent  the  framework  of  the  uuichine  from  revolv- 
ing by  the  action  of  the  crank,  except  through  a  small  arc.  The  post  1  is  limited  in  its 
forward  motion  by  the  stop,  and  in  its  backward  motion  by  the  projection  from  the 
knob. 

The  casing  is  made  of  vulcanite.  Two  forms  of  casing  are  made :  one,  a  box  in  halves, 
which  are  screwed  together,  with  a  packing  of  soft  rubber  or  other  air-tight  material 
between  them  ;  the  other,  a  box  with  a  cover,  having  a  rubber  band  placed  over  and 
around  the  outer  edge. 

The  operation  of  the  machine  is  as  follows  : 

By  turning  the  crank  the  generating  plate  is  revolved  between  the  cushions.  The 
.  electricity  generated  is  collected  by  the  collectors,  and  from  them  carried  by  post  4  to 
the  inner  surface  of  the  condenser.  The  opposite  electricity  appearing  at  the  rubbers, 
is  conducted  from  them  by  post  3  to  the  outer  surface  of  the  condenser. 

By  continued  turning  of  the  crank,  the  condenser  may  be  charged  sufiiciently  to 
give  a  spark  of  three-eighths  or  one-half  an  inch  in  small  machines  of  five  or  six  inches 
in  diameter. 

The  first  motion  of  the  crank  turns  the  frame,  as  well  as  the  generating  plate,  until 
post  1  strikes  the  stop.  Turning  the  crank  backward  brings  posts  1  and  2  in  contact 
with  the  knobs,  when  the  condenser  may  be  discharged.  It  is  desirable  that  the  con- 
denser be  discharged  by  the  posts  1  and  2,  rather  than  by  posts  3  and  4,  which  are  used 
for  charging,  as  the  tendency  to  escape  during  accumulation  is  thereby  avoided. 

Jhe  frame  plate  and  the  generating  plate  are  both  made  of  plastic  rubber,  and  vul- 
canized. 

The  capacity  of  a  Leyden  jar  or  condenser  constructed  of  plastic  rubber  and  metallic 
plates,  as  above  directed,  may  be  increased  by  adding  successive  layers  of  metal  and 
vulcanite.  Such  a  condenser  will  be  of  use  for  electrical  jjurposes  independently  of 
the  generating  apparatus  herein  described. 

The  inventor  claims : 

1.  A  generating  plate  and  a  flat  condenser,  placed  parallel  to  each  other  within  the 
same  casing,  substantially  as  described. 

2.  A  Leyden  jar  or  condenser  constructed  of  vulcanized  rubber  and  metallic  plates, 
substantially  as  described. 

3.  So  arranging  the  jar  or  condenser  that  the  forward  motion  of  the  crank,  to  gen- 
erate electricity  and  charge  the  jar,  moves  the  jar  forward  through  a  small  arc,  whereby 
its  terminals  are  moved  away  from  the  discharging  knobs. 

4.  The  device  for  discharging  the  jar  by  the  retrograde  motion  of  the  crank  bring- 
ing the  i^osts  1  and  2  into  contact  with  the  projections  from  knobs  V  and  W. 

5.  Placing  the  firing  points  of  the  condenser  at  a  distance  from  the  collecting  points, 
substantially  as  described. 

6.  The  stop  X,  limiting  the  forward  movement  of  the  jar,  substantially  as  described. 

7.  The  combination  of  a  generating  plate,  a  condenser,  and  a  casing,  made  air-tight, 
as  described,  by  packing  or  a  rubber  band,  together  with  knobs  in  the  casing,  and 
their  projections,  by  which  the  condenser  is  discharged,  substantially  as  described. 


SECTION  IL— BORING  AND  EXCAVATING  BY 
MACHINERY. 


CHAPTEE  LXVII. 

MACHINES    FOE    DRILLING    EOCKS. 

Macliines  for  rock-drilling  originated  in  the  United  States,  where  one 
was  put  into  practical  operation  as  early  as  1838.  The  attention  of 
mechanicians  and  inventors  being  thus  early  directed  to  this  great  desid- 
eratum, a  machine  that  could  be  economically  and  easily  substituted  for 
hand  labor,  so  great  a  variety  of  contrivances  and  forms  have  been  pro- 
posed and  experimented  with,  that  their  number  renders  it  difficult  even 
to  enumerate  them.  Our  Patent  Office  and  the  patent  offices  of  Europe 
contain  many  models  of  machines  ;  but  most  of  them  are  of  the  class 
known  as  "drop  drills,"  where  the  tool  cuts  by  percussion.  There  are 
other  forms  of  machines,  fitted  with  revolving  disks  or  cutters,  and 
designed  to  bore  out  the  drift  or  tunnel  to  its  full  size  at  one  operation  5 
and  others,  again,  in  which  a  number  of  drills  are  mounted  in  a  frame, 
so  as  to  cut  an  annular  space  around  a  central  core  of  rock,  which  can 
afterward  be  broken  out  with  powder  or  otherwise.  There  is  still  another 
type,  in  which  diamonds  are  made  to  do  the  cutting  by  pressure  and 
rotation,  without  percussion.  Eock-drilling  machines  may  therefore  be 
groui)ed  in  two  great  classes :  1.  Those  that  bore  by  percussion ; 
2.  Those  that  bore  by  constant  pressure  and  rotation. 

The  drop  drills  belong  to  the  first  class,  and  will  be  first  considered. 
In  these  machines  the  drill  or  bar  of  iron  or  steel — either  a  single  rod 
or  provided  with  a  steel  bit  or  point  at  the  lower  end — is  raised  by  means 
of  a  crank,  cam,  or  other  mechanism,  and  then  allowed  to  fall  by  its 
own  weight  upon  the  rock  to  be  bored.  There  are  also  numerous  con- 
trivances to  accelerate  the  speed  of  the  fall  and  increase  the  force  of  the 
blow.  Metallic  and  rubber  springs  have  been  used,  and,  in  some  cases,  the 
elasticity  of  air ;  but  in  all  these  modifications  but  little  has  been  gained 
over  the  form  in  which  gravity  acts  unaided.  With  springs,  the  greatest 
compression  and  force  is  exerted  when  the  drill  is  at  its  highest  or 
furthest  from  its  striking  i^oint,  and  as  the  drill  descends  this  force 
becomes  less  and  less — the  reverse  of  the  most  desirable  condition  given 
by  gravity. 

It  is  desirable  to  note  a  few  of  the  more  important  of  these  inventions 
which  have  been  in  use  practically  during  the  past  thirty  years,  and 
which,  by  successive  modifications  and  imi^rovements,  have  led  to  the 
present  very  considerable  degree  of  perfection  of  rock-drilling  machines. 

As  early  as  1838,  Messrs.  J.  M.  and  John  N.  Singer  experimented  with 
a  large  drop  drill  on  section  64  of  the  Illinois  and  Michigan  Canal, 
about  thirty  miles  below  Chicago.     This  machine  was  patented  in  May, 

1839,  and  some  ten  or  twelve  machines  were  built  for,  and  used  upon, 
the  canal  until  the  suspension  of  that  work  in  1841-'12.  They  were 
also  used  in  the  Mount  Washington  cut,  near  Hinsdale,  for  the  Western 
railroad  of  Massachusetts.     Two  machines  were  built  at  Lockport,  in 

1840,  and  used  upon  the  enlargement  of  the  Erie  Canal.     Modifica- 
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tions  of  these  machines  are  even  now  in  use  in  various  parts  of  the 
country.  They  are  all  droi)  drills,  and  their  operation  is  restricted  to 
vertical  holes. 

The  original  Singer  drill,  as  applied  in  Illinois,  is  considered  to  have 
been  the  first  successfiil  machine  for  its  purpose.  It  was  extensively 
copied,  and  many  improvements  upon  it  were  claimed  from  time  to  time. 
The  first  substantial  departure  from  it  was  made  by  J.  J.  Couch,  aided 
by  Joseph  W.  Fowle,  of  Boston,  in  the  year  1848.  They  constructed  a 
steam  drilling  machine,  in  which  the  drill-bar  passed  directly  through 
the  piston  of  the  engine  and  was  alternately  caught,  drawn  back,  and 
thrown  against  the  rock.  It  was  only  used  a  short  time  in  experi- 
menting, and  was  finally  taken  apart  and  sold  at  auction.  Although 
not  a  success,  this  machine  marks  the  second  phase  of  the  rock-drilling 
machines,  .and  was  the  first  attempt  that  approached  success  in  the  di- 
rect application  of  steam-power  to  rock-drilling. 

From  the  time  of  this  experience  the  two  inventors  separated,  Mr. 
Couch  following  up  the  general  idea  of  a  hollow-piston  drill,  while  Mr. 
Fowle,  discarding  the  idea  of  the  hollow  jiiston,  conceived  that  success 
would  be  gained  by  placing  the  drill  directly  upon  the  end  of  a  solid 
piston-rod.  During  a  period  of  five  years  Mr.  Couch  jiroduced  a  num- 
ber of  drilling  engines,  variously  constructed,  but  all  upon  the  hollow- 
piston  plan.  Some  of  these  were  in  a  measure  successful,  but  not  suf- 
ficiently so  to  insure  their  general  adoption.  They  required  very  nice 
adjustment  and  presented  practical  difliculties  ;  and  finally  this  style  of 
machines  was  abandoned. 

Mr.  Fowle,  adhering  to  his  plan  of  attaching  the  drill  directly  to  the 
piston-rod  or  cross-head  of  an  engine,  experimented  and  struggled 
against  many  obstacles  for  several  years.  He  built,  in  all,  some  five 
machines,  but  did  not  succeed  in  carrying  his  plan  to  perfection,  until, 
discouraged  and  disabled  by  sickness,  he  suspended  his  eflbrts. 

In  the  year  18G1  machine  drilling  was  experimentally  begun  by  Som- 
meiller,  at  Mont  Cenis,  with  machines  virtually  upon  the  principle  of 
Fowle's,  though  different  in  construction.  To  M.  Sommeiller  belongs 
the  credit  of  driving  such  machines  with  compressed  air,  a  very  impor- 
tant application  of  this  power  for  all  tunnel  or  mining  work,  especially 
where  artificial  ventilation  is  required. 

The  magnitude  of  the  undertaking  to  tunnel  the  Hoosac  Mountain, 
in  Massachusetts,  upon  the  line  of  the  Troy  and  Greenfield  railroad, 
prompted  the  commissioners  having  it  in  charge  to  seek  all  means  of 
accelerating  the  work,  and  their  attention  w^as  naturally  directed  to  the 
reports  of  rapid  progress  by  machine  drills  at  Mont  Cenis.  The  report 
being  favorable  as  to  the  results,  while  the  machine  of  Sommeiller  was 
not  regarded  as  specially  adapted  to  the  work  on  the  Hoosac  Tunnel,  it 
was  decided  to  devise  and  jierfect  a  drill  for  the  purpose.  As  a  first 
step.  Couch's  patent  of  the  hollow  piston-rod  was  purchased  for  New 
England,  and  scientific  mechanics  were  employed  to  work  upon  it.  One 
of  these  machines,  constructed  by  Mr.  Hanson,  is  known  as  the 

HANSON  MACHINE  DRILL, 

which  promised  some  success,  but  on  trial  i^roved  a  failure.  It  had  a 
cylinder  and  valve-motion,  similar  to  those  of  a  steam-engine.  The 
piston  was  hollow,  wi<h  the  drill-bar,  of  any  required  length,  passing 
through  it  and  mov(  d  by  the  piston,  by  means  of  four  wedges  or  cams 
at  each  end.  These  cams  were  pressed  upon  the  drill-bar  by  means  of 
sliding  collars,  forced  upon  them  by  a  complex  arrangement  of  mechan- 
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ism,  acting  alternately  upon  one  and  tlie  other,  for  tlie  purpose  of 
catching-  and  throwing  the  drill-bar.  The  rotation  of  the  bar  was 
effected  by  means  of  a  ratchet,  worked  by  a  spiral  groove  in  the  shield 
nf  the  machine.  Tliere  were  120  pieces  in  this  machine,  and  it  weighed 
590  pounds.  It  did  not  work  well  horizontally.  The  main  difliculty 
■was  with  the  cams  and  collars  for  seizing  the  drill-bar. 
A  second  machine,  called  the 

BROOKS,  BUKLEIGHj  AND  GATES  MACHINE, 

made  under  the  direction  of  the  commissioners  at  Fitchburg,  was  put 
upon  the  works  and  used  for  several'  mouths.  This  machine  also  had  a 
hollow  piston,  the  drill-bar  or  holder  being  a  screw,  passing  through 
the  piston  and  moving  with  it.  The  feed  was  given  by  means  of  a  nut 
on  the  end  of  the  piston-rod,  held  by  means  of  a  cap  or  union  nut,  the 
latter  being  screwed  on  to  the  coupling,  and  the  coupling-nut  screwed 
to  the  piston-rod.  The  feed  nut  turns  in  the  union  nut,  and  protrudes 
from  it.  A  ratchet,  moving  witli  the  piston,  works  upon  this  feed  nut, 
and  is  governed  in  its  action  upon  the  nut  by  a  spiral  groove  in  a  shield 
attached  by  screws  to  the  cylinder.  On  the  ratchet  band .  there  is  a 
pawl,  with  two  springs,  one  under  the  other;  one  serves  to  hold  the 
pawl  in  gear,  the  other  to  hold  it  out  of  gear.  As  the  piston  de- 
scends, the  outer  spring  comes  in  contact  with  a  trip  on  the  shield,  and 
is  lifted  up,  allowing  the  under  spring  to  throw  the  ])awl  into  the 
ratchet;  and  as  the  piston  returns,  the  outer  spring  turns  the  nut 
round,  and  thus  feeds  the  screw,  or  the  drill -bar,  forward.  At  the  end 
of  the  back  stroke,  the  pawl  strikes  another  trii>  on  the  shield  and  is 
thrown  out  of  gear,  and  is  held  so  by  the  outer  spring,  made  with  a 
catch.  The  rotary  motion  of  the  drill-bar  is  given  by  a  ratchet  on  the 
coupling-nut,  covered  by  a  ratchet  band,  the  arm  of  which  moves  in  a 
spiral  groove  in  the  shield,  similar  to  the  other.  The  crosshead  is  held 
between  two  check-nuts,  on  the  coupling-nut.  It  carries  a  bar,  govern- 
ing a  valve  which  opens  the  port  when  the  piston  and  drill-bar  move 
back,  and  shuts  it  when  they  move  forward;  the  air  is  always  pressing 
during  the  backward  stroke.  The  area  of  the  back  of  the  piston  being 
greater  than  the  front,  the  forward  pressure  preponderates  and  carries 
the  piston  forward,  and  when  cut  off  the  backward  pressure  returns 
the  piston. 

The  piston-head  of  this  machine  has  a  diameter  of  4|-  inches  and  the 
diameter  of  the  piston-rod  is  4  inches  at  the  large  end  and  2^  at  the 
small  end.  There  are,  therefore,  12.87  square  inches  of  area  on  the  back, 
upon  which  the  compressed  air  acts  to  drive  the  drill  forward  against 
the  rock,  and  4.23  inches  area  on  the  forward  end  upon  which  the  air 
acts  to  throw  the  drill  back  out  of  the  hole.  As  the  pressure  was  not 
removed  from  the  front  of  the  piston  the  motion  forward  was  due  to  the 
difference  of  area  between  the  back  and  front  of  the  piston,  viz:  12.87 
—  4.23  =  8.G4  square  inches. 

This  machine  was  automatic,  and  it  generally  continued  to  work  until 
some  part  gave  way.  No  part  of  it  was  found  to  be  strong  enough  to 
withstand  the  shocks  for  any  considerable  portion  of  time.  The  union 
nut  was  its  weakest  point;  and  the  breaking  of  this  nut  generally 
destroyed  the  part  of  the  piston  to  which  it  was  attached.  The  springs 
of  the  feed  ratchet-band  were  also  almost  continually  breaking. 

This  machine  had  80  pieces ;  of  these  23  were  screws,  15  pins,  and 
7  pieces  of  cast  iron.  It  weighed  240  pounds,  made  about  200  strokes 
per  minute,  and  cost  about  $400.    Its  longest  run,  without  breaking, 
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was  five  days.  To  run  for  two  days  without  breaking  some  part  of  the 
machine  was  considered  fortunate.  More  than  one  breakage  a  day  was 
the  average. 

The  experience  with  these  machines  at  the  Hoosac  tunnel  was  dis- 
couraging. About  forty  machines  were  used  there,  and  of  these  eight 
or  ten  were  originally  vertical,  and  intended  for  use  in  sinking  the  central 
shaft.  Owing  to  the  many  breakages  it  Avas  difficult  to  keep  up  a  supply, 
and  the  progress  of  the  work  diminished  in  proportion  to  the  giving  out 
machines.  It  was  the  opinion  of  the  engineer  that  if  a  constant  supply 
of  machines  could  have  been  furnished  the  progress  would  have  been 
much  greater  than  that  attainable  by  hand  labor.  The  average  "life" 
of  one  of  these  machines  was  about'  eighty  hours,  and  it  is  said  by  those 
familiar  with  the  operations  at  the  tunnel  at  that  time,  that  soon  after 
starting  them  at  work  the  tunnel  seemed  to  be  a  highway,  along  which 
a  crowd  of  people  was  continually  passing,  each  person  carrying  a  por- 
tion of  a  drilling  machine,  or  tools  and  materials  for  repairs. 

This  unsatisfactory  experience  led  to  the  gradual  abandonment  of 
the  Brooks,  Burleigh,  and  Gates  machine,  and  the  substitution  for  it  of 
a  new  and  simpler  machine,  made  by  Mr.  Charles  Burleigh. 

THE   BURLEIGH  EOCK  DKILL. 

Abandoning  the  idea  of  constructing  a  machine  upon  the  Couch  or 
hollow  piston  principle,  Mr.  Burleigh  i)urchased  the  Fowle  patent,  and 
commenced  the  construction  of  machines  with  solid  pistons,  arranging 
the  details  of  construction  so  that  the  parts  should  be  few  in  number, 
and  strong  enough  to  bear  the  great  shocks  of  working.  In  this  he 
claims  to  have  been  successful;  and  it  is  stated  that  sixteen  out  of  the 
twenty  machines  furnished  for  use  at  the  east  end  of  the  tunnel  were 
still  in  operation  at  the  close  of  the  summer  of  1869,  some  of  them  hav- 
ing been  in  use  since  oSTovember,  18G6. 

According  to  a  report  made  by  a  joint  committee  of  the  Massachusetts 
legislature,  the  construction  of  this  drilling  machine,  in  1807,  was  sub- 
stantially as  follows :  It  has  a  solid  (so-called)  cast-steel  piston,  to  one 
end  of  which  the  drill  or  bit  is  attached,  while  the  other  end  within  the 
cylinder,  by  means  of  suitable  mechanism,  operates  the  valves.  The 
piston-head  has  a  diameter  of  4.25  inches ;  the  piston  at  the  large  end 
3  inches,  and  at  the  small  end,  2.75  inches.  The  number  of  inches  of 
air  area  is  thus  8.20  when  the  drill  is  thrown  out  upon  the  rock,  and 
7,07  when  returning.  On  the  back  end  of  the  piston  is  a  section  of  a 
ball  used  as  a  cam,  which  works  the  valve  and  the  feed  motion.  The 
movement  of  the  piston  brings  the  ball  into  contact  with  these  cams,  and, 
by  rocking  them  back  and  forth,  opens  and  closes  the  valve.  The  cylin- 
der is  supported  upon  parallel  ways  or  a  bed-plate,  upon  which  it  slides 
up  and  down  as  moved  by  the  feed-screw.  This  feed-screw  passes 
through  a  gallows  frame,  attached  to  the  upper  end  of  the  ways,  and 
the  lower  end  of  the  screw,  passing  through  a  feed-nut,  enters  the  cylin- 
der. The  end  of  the  piston  is  drilled  out,  so  that  the  feed-screw  is  not 
struck  during  the  oscillations.  The  feed-nut  is  secured  between  two 
collars,  so  that  it  turns  easily,  and  its  outer  edge  is  cut  into  a  ratchet, 
into  which  works  a  pawl,  operated  by  the  piston,  turning  the  nut  upon 
the  fixed  feed-screw,  and  moving  the  cylinder,  drill,  &c.,  forward.  This 
machine  weighed  372  pounds,  including  the  ways  or  bed-piece ;  without 
the  ways  the  weight  was  212  i)ounds.  It  comprised  eighty  pieces,  and 
had  the  same  number  of  screws  and  pins  as  the  Gates,  Brooks,  and 
Burleigh  machine.    Its  number  of  strokes  was  300  a  minute.    They 
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stood  the  work  much  better  than  the  former  machines,  and  their  aver- 
age "life"  in  the  tunnel  without  repairs  was  about  five  days.  One 
worked  for  fourteen  days  without  repairs. 

The  external  appear- 
ance of  the  Burleigh 
drilling-machine  as  now 
made  is  shown  by  the 
figure.  It  is  simpler  and 
stronger  than  the  ma- 
chine of  1866.  It  has  27 
pieces  less  than  that  ma- 
chine. Five  sizes  are 
made,  drilling  from  |- 
inch  to  5 J-inch  holes,  and 
feeding  from  thirty 
inches  to  eighty-four 
inches  without  change  of 
drill  points.  The  piston- 
bar,  to  which  the  drill- 
point  is  directly  at- 
tached, is  made  of  solid 
cast-steel.  The  machine 
is  so  constructed  that 
the  piston-bar  is  the  only 
part  of  the  machine 
which  receives  the  shock 
resulting  from  the  blow 
upon  the  rock.  With  a 
pressure  of  50  pounds  to 
the  square  inch,  the  drill 
strikes  from  250  to  300 
blows  per  minute.  It 
weighs  from  150  to  1,000 
pounds,  according  to 
size,  and  can  be  operated 
either  by  steam  or  by 
compressed  air.  The  size 

recommended    for  gen-  

eral  mining  is  the  tun-         " "°°  -''  "^    ^'^^       ^^  \\vj.i\^ 

nel-size,  weighing  about  Burleigh  Drillmg-maclime 

400  pounds,  drilling  1^  to  2J-inch  holes,  and  feeding  36  inches  without 
change  of  drill-points.  It  will  drill  from  2  to  6  inches  a  minute,  accord- 
ing to  the  hardness  of  the  rock. 

Besides  being  in  operation  at  the  Hoosac  Tunnel,  these  machines  are 
or  have  been  in  successful  working  operation  in  New  York,  Chicago, 
Jersey  City,  Hell  Gate,  Scranton,  Lake  Superior,  Colorado,  Nova  Scotia, 
Union  Pacific  railroad,  Boston  and  Hartford  railroad,  »&c.,  and  in 
deepening  the  beds  of  the  Illinois  and  Michigan  Canals  at  the  Des 
Moines  Kapids. 

In  Colorado,  Mr.  Burleigh  is  running  a  tunnel  to  intersect  several 
lodes  at  a  considerable  depth.  It  is  found  advantageous  to  make  this 
tunnel  larger  than  is  usual,  in  order  to  have  room  for  the  machines  and 
two  tracks.  It  is,  therefore,  cut  eight  feet  high  and  nine  feet  wide.  A 
double  track  is  laid  with  iron  rails  as  the  work  advances.  Two  inside 
shifts  of  men,  four  in  each,  are  worked  regularly ;  and  with  the  drilling 
machines  the  progress  in  a  hard  crystalline  rock  has  been,  of  late,  as 
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great  as  GO  feet  per  montli.  In  one  week,  15  feet  of  advance  was  made, 
and  at  a  cost  per  foot  of  $37  50,  including  all  expenses.  The  tunnel  has 
now  penetrated  415  feet  in  the  solid  rock,  and  the  average  rate  of 
progress  for  some  months  before  the  machines  were  carried  to  their 
present  degree  of  perfection  was  40  feet  per  month,  which  was  at  least 
four  times  as  great  as  could  be  accomplished  by  hand  labor.  The 
expenses  of  running  a  tunnel  in  Colorado,  near  Georgetown,  are  much 
greater  than  at  the  East.  Miners'  wages  are  $4  per  day ;  blacksmiths', 
$6 ;  powder,  $8  per  keg ;  wood  from  $5  to  $6  per  cord,  and  all  supplies 
are  costly.  The  cost  of  driving  the  tunnel  up  to  March,  1870,  had  been 
$62  per  running  foot ;  which  is  much  less  than  it  would  have  cost  by 
hand  labor  alone. 

The  Baltimore  Tunnel,  in  the  vicinity,  is  being  driven  with  three 
shifts,  of  three  men  in  each,  at  a  rate  of  50  feet  per  month.  Another 
tunnel,  worked  by  hand  labor  alone,  is  advancing  only  8  feet  per  month. 
Mr.  Burleigh  thinks  that  he  can  drive  the  large  sized  tunnel  more  rapidly 
and  cheaply  than  one  of  the  ordinary  dimensions. 

At  Hallett's  Point,  near  New  York,  these  drills  have  been  advanta- 
geously used ;  and  it  is  believed  that  they  accomplish  from  three  to  four 
times  as  much  as  can  be  done  by  hand  for  the  same  cost,  and  in  much 
less  time. 

At  the  Hoosac  Tunnel,  (January,  1870,)  the  Burleigh  drills  are  used 
in  driving  the  "  headings  "  only  at  both  ends  of  the  tunnel — nine  ma- 
chines at  the  eastern  end  and  eight  at  the  western  end.  The  heading 
or  advanced  opening  is  8  feet  high  and  24  feet  in  width ;  and  in  the 
eastern  end  is  made  on  the  floor,  and  in  the  western  end,  next  the  roof. 
The  enlargement  is  at  present  carried  forward  entirely  by  manual  labor ; 
but  arrangements  are  making  for  the  use  of  the  machine  drills  for  the 
enlargement  of  the  eastern  end.  The  rock  is  a  compact  mica  slate,  in 
which,  at  the  western  end,  veins  of  quartz,  sometimes  many  feet  in 
thickness,  are  of  frequent  occurrence.  In  the  eastern  end,  however, 
the  mica  slate  is  comparatively  free  from  these  veins  or  bands,  and  the 
rate  of  i^rogress  there  is  much  greater. 

In  the  western  end  eight  diills  are  ke4)t  constantly  at  work.  Four 
drills  are  mounted  upon  a  carriage,  which,  with  its  load  of  drills,  tools, 
«&c.,  weighs,  by  estimate,  about  five  tons.  There  are  two  carriages, 
which  are  brought  into  position  upon  parallel  railways,  laid  as  the  work 
progresses.  The  holes  are  commenced  with  2-iiich  drills,  and  finished 
with  1^-inch  drills,  or  drills  which  cut  holes  of  those  diameters.  The 
average  depth  of  the  holes  is  about  50  inches.  At  the  western  end, 
where  the  quartz  veins  are  so  frequent  and  hard,  the  working  of  the 
drills  is  so  constantly  interrupted  by  stoppages  that  it  would  require 
very  extended  observation  of  one  machine  to  determine  the  work  it  is 
capable  of  performing.  One  of  the  machines,  in  the  presence  of  my 
brother,  drilled  about  twelve  inches  iu  ten  minutes,  making,  as  nearly 
as  he  could  estimate,  sometliing  over  200  strokes  per  minute.  The 
rock  consisted  largely  of  quartz.  In  boring  a  hole  5  feet  in  depth  in 
such  rock,  the  drills  are  often  changed  as  many  as  ten  times.  Accord- 
ing to  Mr.  Eoscoe,  manager  of  the  western  end  of  the  tunnel,  one  of 
the  new  drills  had  drilled  a  hole  5  feet  in  depth  iu  quartz  rock,  such  as 
jfrequenrly  occurs  there,  in  25  minutes.  At  the  eastern  end,  where  the 
rock  is  mica  slate  without  the  heavy  quartz  veins,  a  hole  of  equal  depth 
is  often  drilled  in  from  10  to  12  minutes.  According  to  Mr.  Shanley, 
from  800  to  900  inches  are  drilled  in  the  western  heading  during  every 
shift  of  eight  hours ',  and  the  daily  progress  of  the  tunnel  is  about  4 
feet.    In  the  eastern  end,  however,  with  nine  drills,  from  1,600  to  1,800 
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inches  are  drilled  every  shift,  and  the  daily  rate  of  progress  is  about  G 
feet.     Blasting  is  done  twice  in  every  shift. 

It  is  the  opinion  of  the  superintendent  that  in  the  eastern  end  the 
cost  of  drilling  by  the  Burleigh  drill  is  to  the  cost  of  drilling  bj'  hand, 
as  4^  to  7.  In  the  western  end,  however,  it  is  believed  that  the  machine 
drilling,  owing  to  the  numerous  stoppages,  is  as  expensive  as  it  would 
be  by  hand. 

Each  drill  requires  the  constant  attendance  of  two  men.  In  hard 
rock  it  is  found  necessary  to  feed  the  drill  by  hand  instead  of  employing 
the  automatic  arrangement  provided  for  that  purjiose.  Hence,  at  the 
western  end,  where  the  rock  is  so  highly  quartzose,  the  feeding  is  done 
entirely  by  hand  ;  but  in  the  eastern  end,  where  the  rock  is  less  hard 
and  of  more  uniform  character,  the  feed  is  automatic. 

At  both  ends  the  wear  and  tear  on  the  machine  drills  is  necessarily 
great ;  but  in  the  western  end  particularly  so — so  great,  in  fact,  that  on 
an  average  two  drills  are  in  the  shop  for  repairs  to  one  at  work  in  the 
"  heading."  But  this  end  had  not  been  fully  su^jplied  with  the  neic 
Burleigh  drills. 

As  before  stated,  these  drills  may  be  operated  by  either  compressed 
air  or  by  steam.  For  all  underground  operations  the  former  is  used. 
At  the  western  end  of  the  Hoosac  Tunnel  four  of  Burleigh's  air-com- 
pressers  are  used  for  the  com- 
pression of  air  to  w^ork  the  drills. 
The  compression  is  rapidly  ef- 
fected by  pumps,  worked  by  a 
steam  engine. 

The  reservoir  at  that  place 
consists  of  two  cylindrical  ves- 
sels of  boiler  iron,  25  feet  long 
and  5  feet  in  diameter,  in  which 
the  compression  is  carried  to 
from  50  to  60  pounds  to  the 
inch,  or  three  and  one-third  to 
four  atmospheres.  The  air  is 
conveyed  in  iron  pipes  8  inches 
in  interior  diameter. 

COMPRESSED   AIR  AS  A  MOTOR 
IN  MINING. 

The  annexed  figure  shows 
the  form  of  the  new  machines 
used  by  the  Burleigh  Drill 
Company  for  compressing  the 
air  by  which  the  drills  are 
worked  in  the  end  of  a  tunnel, 
or  for  other  purposes  where 
compressed  air  can  be  used  to 
advantage. 

It  is  obvious  that  for  under- 
ground operations,  in  deep 
shafts,  and  in  tunnels,  steam 
cannot  be  used  as  a  motor. 
Aside  from  the  diflficulty  of 
conveying  it  great  distances  in 
pipes  without  great  loss  by  con-  Burleigh  Aix-compressor. 
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deusation,  its  discharge  in  the  confined  galleries  of  a  mine  wonld  ren- 
der working  impossible.  Compressed  air,  on  the  other  hand,  when 
conveyed  from  the  exterior  to  the  interior  of  a  mine,  and  discharged 
there,  gives  a  coustaiit  snpply  of  fresh,  pure  air,  promoting  the  health 
and  comfort  of  the  miners. 

The  compressors  now  used  with  great  success,  consist  of  a  steam-en- 
gine connecting  by  means  of  a  crank  shaft  with  two  single  air  pumps, 
arranged  as  seen  in  the  figure.  It  is  very  compactly  and  strongly 
built,  and,  by  a  nice  adjustment  of  the  cranks,  the  greatest  power  of  the 
engine  is  applied  at  the  point  of  greatest  resistance.  These  compressors 
are  made  of  three  sizes,  rated  as  Nos.  1,  2,  and  3,  and  with  the  follow- 
ing dimensions : 

Dimensions  of  air  compressors. 


Number  One. 


Number  Two. 


Number  Three. 


Steam  cylinder 

Air  cylinders,  each. 


Size  of  base 

Extreme  height 

Weight 

Cubic  feet  of  free  air  compressed 

per  minute  at  90  revolutions 

Size  of  discharge  pipe 


Ci-inch  diameter 
15-inch  stroke 

lOi-inch  diameter 
10-inch  stroke — 

45  X  35  inches 

7  feet  51  inches  .  . . 

3,600  pounds 

90.1!)  cubic  feet.... 
2  inches 


9-inch  diameter 

18-inch  stroke 

12-inch  diameter 

15-inch  stroke 

45  X  56i  inches 

9  feet  'ik  inches 

7,600  po'unds 


176.70  cubic  feet. 
2i  inches 


lOi-inch  diameter. 

18-inch  stroke. 
14i-iuch  diameter. 

15-inch  stroke. 
48  X  64i  inches. 
9  feet  3.i  inches. 
11,000  pounds. 

266.97  cubic  feet. 
3  inches. 


The  air,  when  compressed,  is  taken  into  a  tank,  or  air-chamber,  and 
thence  carried  to  any  desired  point  in  pipes,  in  the  same  manner  that 
steam  is  carried.  Connection  between  the  permanent  pipes  and  the 
rock  drills  upon  the  carriages  is  made  by  flexible  rubber  pipe,  which  is 
uncoupled  when  the  carriage  is  run  back  for  a  blast. 

The  constructors  of  these  compressors  claim  that,  with  eighty  pounds 
of  steam,  they  have  compressed  air  to  an  equal  degree,  so  as  to  produce 
an  equilibrium  between  the  condensed  air  in  the  receiver  and  the 
steam  in  the  boiler. 

In  regard  to  the  economy  of  transmission  of  power  to  a  distance  by 
means  of  compressed  air,  the  practical  results  at  the  Hoosac  Tunnel  are 
extremely  favorable,  and  show,  as  already  mentioned,  but  a  slight  dif- 
ference of  pressure — about  two  pounds — between  the  two  extremes  of  a 
pipe  7,150  feet  long  and  eight  iuches  in  diameter.  The  following  table 
shows  the  result  of  some  experiments  made  while  from  five  to  nine  drills 
were  in  operation : 

Fiesults  of  experiments  upon  the  loss  of  pressure  l\j  the  flow  of  air  in  an  8-inch  pipe. 


Time. 


.S_g 


^ 


1  p.  m. 
1.10  p. 
1.  20  p. 
1.  30  p. : 
1.  40  p. 

1.  50  p. 

2  p.  m. 
2. 10  p. : 

2.  20  p. : 
2.  30  p. 
2.  40  p.  : 
2.  50  p. 

3  p.  m. 


76 
90 
104 
112 
90 
96 


86 
90 
88 
92 
92 


80 
92 
96 
104 
96 
96 
94 
92 
92 
90 
88 
90 
90 


Pou7ids. 
67 
63 
64 
65 
67 
66 
67 
66 
67 
66 
67 
65 
65 


Pounds. 

65 

62 

62 

62 

64* 

63j 

64 

64 

66 

65 

65 

64 

63 


Pounds. 
2 
1 
2 
3 
2i 


Average  loss  of  pressure,  2  pounds.    Average  Humbcr  of  drills  running 
from  compressors  to  heading,  7,150  feet. 


6.    Length  of  8-inch  air-pipo 
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These  results  are  iu  accord  witli  those  obtained  by  the  engineers  at 
Mt.  Ceuis,  where,  at  the  date  of  the  report  of  progress  of  the  work  iu 
the  year  1863,  the  air  was  conveyed  a  distance  of  nearly  2,000  metres, 
and  worked  nine  drilling  machines  with  a  force  of  two  and  a  half  horse 
power  each.  The  tube,  like  that  at  the  Hoosac,  was  nearly  eight  inches 
in  diameter.  The  air  was  compressed  to  six  atmosi^heres,  and  its  veloc- 
ity in  the  tube  was  about  three  feet  per  second.  The  transmission  under 
these  conditions  was  not  attended  by  any  sensible  loss,  and  the  pressure 
was  the  same  when  the  drills  were  all  in  operation  as  when  they  were 
at  rest. 

A  series  of  experiments  were  made  at  Coscia  by  order  of  the  Italian 
government  iu  1857,  upon  the  resistance  of  tubes  to  the  flow  of  air 
through  them,  and  the  following  conclusions  were  deduced : 

1.  The  resistance  is  directly  as  the  length  of  the  tube. 

2.  It  is  directly  as  the  square  of  the  velocity  of  the  flow. 

3.  It  is  inversely  as  the  diameter  of  the  tube. 

The  whole  subject  of  the  transmission  of  power  by  compressed  air  is 
most  thoroughly  and  ably  discussed  by  Professor  F.  A.  P.  Barnard,  in 
his  report  upon  tbe  Paris  Exposition*  of  1807,  to  which  reference  is 
made  for  further  details  upon  this  most  important  subject. 

The  compression  of  the  air  at  the  eastern  end  of  the  Hoosac  Tunnel  is 
efiected  by  water-i^ower.  Four  21-horse  turbines  operate  16  air-pumps, 
each  of  13  J-inch  bore  and  20-inch  stroke ;  but  these  are  not  all  used  to- 
together. 

The  use  of  the  machine  drill  in  sinking  the  central  shaft,  now  down 
over  800  feet,  has  been  discontinued. 

Directions  for  running  the  Burleirjli  drills. — Before  attempting  to  start  a  drill  the  jiarts 
should  be  thoroughly  oiled  by  introducing  oil  through  the  plug  marked  "  oil,"  and  also 
behind  the  "  feed  lever,"  beneath  the  "  momentum  piece,"  between  rotating  ratchet 
and  friction  ring,  and  bet\yeeu  rotating  ratchet  and  inside  sleeve. 

In  setting  the  drill  carriage  xireparatory  to  drilling,  the  rear  part  of  the  same  should 
be  raised  three  to  four  inches  above  a  level  by  turning  down  the  back  jack-screws. 
The  machine  is  now  ready  to  receive  the  drill  point.  This  is  done  as  follows:  Raise 
the  piston  sufficiently  to  admit  of  the  drill  point  entering  the  chuck.  In  doing  this  be 
careful  to  observe  that  the  "  momentum  piece"  is  knocked  back  so  as  to  clear  the  ball 
on  the  end  of  piston  which  moves  the  "momentum  piece"  and  valve.  Now  let  the 
piston  drop  down  on  the  drill  point  and  firmly  secure  the  same  by  tightening  the  bolts 
in  the  chuck.  Now  feed  down  the  cylinder  bj^  the  crank  on  feed-screw,  until  the  drill 
point  touches  the  rock,  and  then  feed  it  down  three-quarters  of  an  inch  more  if  a  "  Tun- 
nel pattern,"  or  one  inch  if  a  "New  York  pattern,"  so  that  the  piston  will  not  strike 
the  lower  cylinder  head  when  the  drill  is  at  work. 

The  drill  is  now  ready  for  work.  Let  on  steam,  and  if  it  does  not  at  once  start,  knock 
the  "  momentum  i>iece"  (with  a  mallet  or  stick  of  wood  at  the  knob  upon  the  same) 
forward  and  back.  If  the  piston  raises  and  strikes  one  blow  and  stops,  the  valve 
gland  must  be  tightened  a  little  to  prevent  the  valve  from  falling  back  over  the  i^ort 
and  cutting  off  the  steam.  Now  strike  the  "  momentum  piece"  as  before,  and  the  drill 
will  start,  unless  the  valve  gland  has  been  tightened  so  much  as  to  prevent  the  full 
throw  of  the  valve.  (Experience  will  guide  in  this  matter.)  Again,  if  the  cylinder  is 
fed  down  more  than  three-quarters  of  an  inch,  as  above  described,  it  will  not  start,  in 
which  case  turn  back  the  feed-screw  a  little. 

Having  once  started,  if  the  drill  rotates  more  than  one  tooth  at  a  time,  the  lower 
"  stnlfer"  should  be  screwed  up  sufficiently  to  increase  the  friction  on  the  piston  rod 
to  reduce  the  rotation.  In  case  the  drill  will  not  rotate,  screw  up  the  set-screw  in  the 
friction  pad,  which  will  cause  rotation.  Observe  that  the  spring  over  the  rotating 
pawl  is  of  sufficient  strength  to  cause  the  pawl  to  throw  into  the  notch,  as  the  drill  ro- 
tates. The  same  care  should  be  used  with  the  spring  over  "  qualifier,"  for  if  too  weak, 
or  from  any  cause  broken,  the  drill  will  feed  itself  down,  cutting  off"  the  stroke,  and  in 
consequence  stop. 

By  carefully  following  the  above  directions,  the  successful  working  of  the  drill  is  se- 
cured. Great  care  should  be  taken  to  prevent  the  piston  from  striking  the  lower  cyl- 
inder head.     This  occurs  if  for  any  cause  it  does  not  feed  fast  enough,  which  will  be 

*  Machinery  and  Processes  of  the  Industrial  Arts,  &c.,  pp.  137-150. 
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the  case  if  tlic  spring  over  feed  lever  is  not  of  sufficient  strength,  or  a  soft  place  in  the 
rock  is  reaelKMl,  or  if  the  drill  strikes  through  into  a  seam  or  caVitJ^  This  will  be  imme- 
diately detected  by  the  diflerence  iu  sound  of  the  blows,  and  when  it  occurs  the  steam 
should  bo  at  once  shut  off,  or  the  (kill  rapidly  fed  down  by  the  crank  on  cud  of  feed- 
screw. 

To  change  drill  j^ohtts. — Having  drilled  the  length  of  the  first  drill  point,  if  a  greater 
deptli  is  desired,  the  drill  points  will  be  changed  by  following  these  directions :  Loosen 
the  bolts  in  the  chuck,  allowing  the  drill  point  to  drop  out.  Bring  the  frame  or  car- 
riage to  a  level  by  turniug  the  back  jack-screws,  which  will  allow  the  passage  of  the 
longer  drill  down  past  the  cylinder;  raise  the  piston  as  before  described,  until  the  drill 
enters  the  chuck — then  raise  the  rear  of  carriage  to  its  former  position — secure  the  drill 
and  proceed  as  before. 

Sharpening  the  drill  points. — In  sharpening  the  drills,  care  should  be  taken  to  form  the 
points  in  the  shape  of  a  letter  X,  and  not  square  like  a  +.  On  the  two-inch  (tunnel  or 
mining  bit)  there  should  be  a  difference  of  at  least  i  inch  between  the  lii)S  of  same.  On 
the  three-inch  or  New  York  pattern  there  should  be  i  inch. 

If  these  directions  are  not  followed  the  hole  will  be  five-sided  and  cause  the  drill 
to  bind. 

In  drilling,  water  should  be  occasionally  fed  into  the  hole  to  keep  the  point  cool  and 
wash  out  the  debris.  In  case  the  drill  binds  from  running  off  or  any  cause,  the  bolts 
in  the  clamp  which  holds  the  drill  should  be  loosened  to  relieve  the  same. 

The  above  directions  for  running  a  drill  apply  more  particularly  to  vertical  drilling, 
but  are  generally  a])i)lieable  to  various  kinds  of  drilling. 

To  take  the  machine  apart. — Take  out  the  bolts  in  the  lower  cylinder  head ;  all  the  set- 
screws  on  the  side  of  cyhnder,  feed-lever,  momentum  i>iece,  rotating  pawl,  and  friction 
pad ;  then  j)ull  the  piston  down  with  a  jerk  an<l  it  will  start  the  inside  sleeve.  By  con- 
tinuing this  operation  the  inside  works  can  be  removed.  In  putting  the  drill  together, 
when  the  inside  works  are  put  in  observe  that  the  upper  end  of  inside  sleeve  is  flush 
with  the  lower  end  of  rotating  pawl,  and  that  the  back  ring  is  opposite  to  the  back 
set-screw.     Turn  the  set-screws  down  firmly  and  replace  the  other  parts  as  befoi'e. 

SOMMEILLER'S  EOCK-DRILLING  MACHINES. 

The  following  notice  of  rock-drilling  by  luacliinery  at  Mont  Cenis  is 
compiled  from  the  report  by  Messrs.  Geyler  and  d'Aligny.  It  is  gen- 
eriillj"  known  tliat  these  machines  are  worked  by  compressed  air : 

On  the  Italian  side  of  the  Alps,  at  Bardonneche,  (the  Piedmont  en- 
trance,) the  air  compressors  are  a  kind  of  hydraulic  ram,  the  valves  of 
which  are  arranged  in  such  a  way  that,  at  each  lift  of  the  valve  admit- 
ting water,  a  certain  quantity  of  air,  at  a  pressure  of  five  atmospheres, 
is  forced  into  a  reservoir  10  metres  long  and  17  cubic  metres  capacity. 

The  air  compressors  at  Modane  (north  side)  are  composed  of  a  hori- 
zontal cylinder  full  of  water,  in  which  a  piston  works,  and  of  two  verti- 
cal cylinders  receiving  the  air,  and  provided  with  valves  in  their  upper 
part.  By  the  motion  of  the  piston  a  quantity  of  air,  equal  to  that  of 
water  displaced  by  the  movement,  is  introduced  and  expelled  at  each 
stroke.  The  air  is  conducted  to  the  boring  machine  by  cast-iron  pipes 
of  0™.20.  It  has  been  ascertained  that  the  loss  due  to  friction  is  about 
one-tenth  of  an  atmosphere. 

The  boring  machines  of  Mr.  Sorameiller  are  essentially  composed  of 
a  cylinder  in  which  the  compressed  air  works.  The  piston  rod  traverses 
the  heads  of  this  cylinder,  and  carries  on  one  side  a  screw  which  com- 
mands the  distributer.  A  machine  similar  to  a  steam-engine  commands 
the  slide  valve  of  this  distributer.  This  arrangement  was  adopted  inas- 
much as  the  stroke  of  the  piston  woicli  carries  the  drill  varies  with  the 
hardness  of  the  rock  and  the  position  of  the  drill  in  the  hole,  and  no 
reliance  coidd  be  placed  upon  the  introduction  of  the  comi)ressed  air  hj 
means  of  the  percussion  alone. 

The  whole  apparatus  weighs  200  kilogrammes.  It  rests  upon  a  frame 
open  in  the  center ;  the  sides  are  0™.03  wide  by  0"\05  high,  and  0"i.09 
ai)art  j  their  length  is  2™.70.    They  are  cut  upon  their  inside  faces  with 
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a  screAv  thread,  in  which  a  screw  moves,  and  the  edge  of  their  lower 
faces  is  cnt  with  rack  teeth,  in  which  a  pawl  works. 

The  cylinder  of  the  distributing  machine  is  0™.0G  in  diameter.  The 
stroke  of  the  i^iston  is  0™.10.  It  is  furnished  with  a  connecting  rod  and 
a  crank,  and  by  means  of  gearing  gives  a  rotary  movement  to  a  square 
stem,  ui)on  which  is  fixed,  first,  a  pawl,  which  advances  tooth  by  tooth 
a  ratchet  wheel  provided  with  sixteen  teeth,  and  fixed  invariably  on  the 
prolongation  of  the  piston  rod  in  such  manner  that,  after  sixteen  blows 
of  the  drill,  the  ratchet,  the  piston,  and  the  drill  have  made  a  complete 
revolution ;  second,  a  plate  furnished  with  a  cam  which  moves  the  slide 
rod,  and  if  we  suppose  that  the  slide  valve,  pushed  by  this  cam,  ad- 
vances and  stops  the  aperture  for  admission,  the  air  which  acts  escapes 
through  the  opening  which  communicates  with  the  atmosphere  by  the 
hollow  passage  in  the  slide  valve,  and  the  piston  is  carried  to  its  orig- 
inal x^ositiou  by  tlie  constant  jiressure  which  is  exerted  on  its  front  face. 
At  this  instance  the  valve,  abandoned  by  the  cam,  is  pushed  back  sad- 
deuly  to  its  initial  position,  by  the  difference  of  pressure  which  is  exerted 
upon  the  two  faces,  and  thus  opens  the  inlet  port. 

The  diameter  of  the  piston  of  the  boring  machine  is  0™.06 ;  its  stroke, 
0i".20 ;  and  it  gives  200  blows  per  minute.  This  machine  is  single-act- 
ing. The  compressed  air  enters  by  the  opening  in  constant  communi- 
cation by  the  conduit  with  the  front  part  of  the  cylinder ;  when  the 
piston  is  at  the  end  of  the  stroke,  the  slide  opens  the  inlet  port,  and 
the  i)iston  only  advances  in  consequence  of  the  difference  of  the  pres- 
sure of  air  on  its  back  face  fitted  with  a  slender  rod,  and  on  its  inter- 
nal face,  of  which  the  area  is  reduced  by  the  large  shaft  of  the  tool-car- 
rier. The  impulsive  force  upon  the  i)iston  is,  for  some  of  these  machines. 
95  kilogrammes,  and  for  others,  150  kilogrammes. 

We  have  before  explained  how  the  drill  is  made  to  rotate.  It  remains 
to  show  how  it  is  made  to  advance,  and  how  it  can  be  rapidly  taken  out 
in  case  of  need.  If  the  screw,  constantly  geared  into  its  nut  formed  by 
the  internal  filleted  faces  of  the  beds,  were  fixed  permanently  upon  the 
shaft,  it  would  follow  that  in  each  rotation  of  the  drill  it  would  advance 
the  cylinder  by  a  length  equal  to  the  pitch  of  the  thread ;  but  it  should, 
on  the  contrary,  only  advance  at  the  same  speed  that  the  drill  enters 
the  rock  ;  therefore  the  screw  works  loosely  upon  the  shaft,  and  only 
turns  when  a  clutch  box  catches  it,  this  clutch  being  continually  pushed 
by  the  action  of  a  spiral  spring,  which  is  retained  by  a  rod  connected 
with  the  clutch,  and  carrying  at  its  front  extremity — 

1.  A  fork,  the  teeth  of  which  rest  against  those  of  the  rack  on  tTie 
lower  part  of  the  bed  plate. 

2.  A  prolongation  terminated  by  a  semicircular  appendage. 

If  we  now  suppose  that  the  piston  is  reaching  the  end  of  its  stroke, 
with  the  drill  scarcely  touching  the  bottom  of  the  hole,  a  tappet  fixed 
upon  the  shaft  of  the  tool-carrier  strikes  the  above-mentioned  append- 
age, forces  it  to  drop,  and  detaches  the  tooth  from  the  rack.  Then  the 
clutch  box,  impelled  by  the  spring,  catches  and  turns  the  screw,  and  the 
striking  cylinder  advances  till  the  fork  is  caught  by  the  following  tooth 
of  the  rack,  and  thus  disengages  the  clutch. 

It  may  be  conceded  that  Mr.  Sommeiller  has  constructed  an  inge- 
nious machine  which  fulfills  the  following  conditions :  ' 

1.  It  strikes  hard  and  rapid  blows  upon  the  rock. 

2.  It  transmits  a  self-acting  rotary  motion  to  the  drill,  required  to 
prevent  it  from  becoming  fixed  in  the  hole. 

3.  It  imparts  also  a  jjrogressive,  self-acting,  and  regular  advance  to 
the  drill  as  the  hole  deepens  in  working. 

H.  Ex.  Doc.  207 33 
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4.  And  lastly,  it  can  be  rapidly  drawn  back  to  change  the  tools. 

The  tool  i  a  drill,  with  the  ciitting*-edge  in  the  form  of  a  Z.  It  makes 
a  hole  of  0^.09  and  0™.04  in  diameter;  but  in  the  first  case  it  is  fur- 
nished for  0™.20  behind  its  head,  with  a  bulge  which  trims  or  reams  the 
holes  to  full  size.  The  stroke  of  the  machine  is  but  0^.80,  but  it  can 
make  a  hole  to  a  depth  of  0^.90,  by  reason  of  the  length  of  the  drills, 
which  vary  from  Qni.SO  to  2™. 

The  apparatus  placed  before  the  breast  of  the  gallery  to  be  attacked 
carries  8  drills,  which  cover  a  section  4  metres  wide  by  3  metres  high, 
equal  to  an  area  of  12  square  metres.  Eighty  holes  are  bored,  6  of  0'».09 
and  74  of  0™.04  diameter,  and  0>».90  deep.  The  daily  work  has  varied 
evidently  according  to  the  hardness  of  the  rock.  In  March,  1863,  it 
was  1^.10  in  twenty-four  hours ;  in  April,  1^.40,  and  in  some  parts  of  the 
strata  even  2^.50  ;  but  when  the  bank  of  quartz  was  met,  which  was  308 
metres  thick,  the  advance  was  hardly  0™.50  per  day. 

During  the  month  of  March,  1863,  it  was  shown  that  each  explosion 
of  0™.70"to  0™.80  required  six  hours  for  boring  the  holes,  and  four  hours 
for  the  miners  carrying  away  the  rubbish. 

The  staff  employed  for  the  boring  of  the  holes  during  twenty-four  houi-s 
was  as  follows : 

ilen. 

Two  shifts 16 

Miners 2 

Laborers  for  taking  away  the  debris 8 

Superintendents 2 

Total 28 

The  compressors  required 9 

Total 37 

In  1863  for  8  machines  working  there  were  60  in  the  shop.  In  1867 
when  the  work  was  carried  on  both  from  the  French  and  Italian  sides 
the  number  of  machines  working  was  16,  and  of  those  in  the  shop  for 
repairs  200. 

In  1863,  for  repairing  8  perforators  working  in  a  coarse  sandstone,  {grds 
a  gros  grains,)  the  staff  attached  to  the  workshops  consisted  of  24  men. 

In  1867  the  number  was  much  greater,  but  exact  information  could 
not  be  obtained.  The  work  had,  however,  been  offered  to  a  company 
at  6,000  francs  per  running  metre,  the  company  taking  all  the  apparatus 
and  agreeing  to  repair  the  tools  and  clear  away  the  debris.  This  was 
refused,  although  the  price  was  equal  to  500  francs  per  cubic  metre. 
The  enormous  shocks  which  the  machine  was  subjected  to  obliged  them 
to  change  the  iron  beds  for  Krupp  steel  ones ;  the  springs  often  broke, 
and  the  drills  did  not  advance  Oni.20  or  0^.30  without  requiring  repairs. 

boring's  drilling  machine. 

Mr.  Doring,  of  Euhrort,  in  "Westphalia,  has  constructed  a  drilling 
machine  that  has  been  used  to  great  advantage  in  the  zinc  mines  of  the 
Vieille  Montague  Company  at  Moresnet,  near  Aix-la-Chapelle.  The  di- 
rector of  these  mines  stated  in  1807  that  11  of  these  machines,  two  of 
them  of  a  recent  construction,  had  been  in  actual  use  there,  and  that 
in  one  of  the  levels,  where  the  rock  was  a  very  hard  quartzose  dolomite, 
they  had  made  an  advance  of  3  metres  in  14  days,  where  by  hand  driving 
1^  metres  only  could  be  achieved.    Sometimes  the  machine  could  advance 
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4  metres  in  that  time,  and  with  only  2  men  instead  of  6.  A  six  horse- 
power engine  is  required  to  work  2  machines :  the  air  is  compressed  to 
IJ  atmospheres.  For  one  working  machine  it  requires  2  in  reserve. 
The  speed  per  minute  is  O^^.OS,  inckidiug  replacing  the  drills.  Each 
drill  will  not  bore  more  than  0™.20  to  0™.30  without  being  replaced.  Its 
speed  of  advance  at  Vieille  Montague  over  ordinary  borers  may  be  con- 
sidered to  have  been  treble  in  hard  rock,  but  only  double  in  soft  rock. 

This  apparatus  of  Doring  weighs  45  kilogrammes,  and  constitutes  the 
borer,  properly  so  called.  It  is  erected  upon  a  special  carriage,  which 
allows  any  direction  to  be  given  to  the  drill  that  is  desired.  The 
pressure  of  the  air  varies  from  f  of  an  atmosphere  to  1^.  This  machine 
is  composed  of  a  cylinder  0™.400  in  diameter,  and  0^.300  long.  In  this 
cylinder  a  piston  moves,  to  which  is  fixed  the  stem  of  the  drill.  The 
compressed  air  is  distributed  by  means  of  a  slide  valve,  and,  after  acting 
freely,  escapes  into  the  air.  Two  ratchet  wheels,  furnished  with  dogs, 
are  placed  at  the  back  of  the  cylinder,  and  are  put  in  action  by  the 
prolonged  rod  of  the  jiiston  by  means  of  a  fork  which  commands  the 
dogs.  One  of  the  ratchet  wheels  serves  to  give  to  the  drill  a  rotary 
movement  on  its  axis;  the  other  ratchet,  which  is  nearest  to  the  cylin- 
der, by  means  of  a  toothed  wheel  advances  the  tool  upon  the  support. 
The  arrangement  is  such  that  the  drill  advances  only  when  the  piston 
has  run  its  stroke.  A  jet  of  water  is  constantly  thrown  into  the  hole 
for  the  removal  of  the  ddbris.  The  drill  most  used  is  pointed  in  the 
form  of  the  letter  Z;  and  it  is  found  that  when  worked  in  the  machine- 
it  does  not  blunt  as  rapidly  as  when  worked  by  hand. 

Mr.  Doring  has  put  his  machines  into  operation  in  a  very  deep  mine' — 
the  Tincroft,  in  Cornwall — where  the  rock  is  the  hardest  in  that  country, 
and  one  is  to  be  introduced  at  the  Dolcoath  mine.  It  is  represented 
as  making  good  headway  in  the  hard  rock  of  the  Tincroft. 

beegstrom's  deilling  machine. 

Bergstrom's  drilling  machine  originated  in  Sweden,  and  has.  been  in 
use  there  at  the  Persberg  mine.  A  machine  exhibited  at  Paris  in  1867 
was  said  to  have  worked  for  700  days  under  ground,  and  to  have  bored 
in  the  aggregate  1,000  metres.  Upon  hard  granite,  in  triala  with  the 
drill,  it  bored  2  metres  in  1  hour.  The  drill  is  impelled  b3-  compressed 
air,  in  a  cylinder  similar  to  that  of  Boring's  machine,  but  without  an 
automatic  advance  movement.  It  gives  from  300  to  400  blows  per  min- 
ute, and  the  diameter  of  the  drills  varies  from  O'^.OIS  to  0^.025.  The 
weight  of  the  whole  apparatus  is  onlj'  120  pounds,  and  it  is  supported 
upon  a  steel  bar,  which  must  be  fixed  in  a  direction  parallel  to  that  of 
the  intended  bore-hole.     The  cylinder  is  made  to  travel  along  this  bar. 

It  may  here  be  mentioned  that  in  185G  Karl  Schumann,  of  Freiberg, 
Saxony,  constructed  a  boring  machine,  to  which  those  above  described 
and  the  drill  of  General  Haupt  are  similar  in  some  resi)ects. 

haupt's  drill. 

This  percussion  borer  differs  essentially  in  its  construction  from  those^ 
described.  It  works  by  means  of  steam.  The  drill  passes  down  a  hol- 
low piston  rod,  to  which  it  is  fixed  by  the  extremity  which  is  before  the 
workman.  The  reciprocating  movement  is  communicated  directly 
to  the  drill,  and  by  a  special  arrangement  of  the  slide  valve  the 
introduction  of  the  steam  into  the  cylinder  is  avoided  until  the  piston 
has  arrived  at  the  end  of  its  forward  stroke. 
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The  force  of  the  blow  of  the  drill  upon  the  rock  depends  on  the 
pressure  of  the  steam  upon  the  piston.  It  will  be  observed,  besides, 
that  the  useful  eft'ect  of  the  drill  depends  much  more  upon  the  section 
of  the  piston  and  the  pressure  of  the  steam,  than  on  the  length  of  the 
stroke  of  the  piston,  and  that  the  consumption  is  proportioned  to  this 
last  dimension.  The  leugth  of  the  stroke  of  the  piston  is  0"^.102,  and  the 
number  of  blows  per  minute  is  375. 

The  movement  of  rotation  is  given  to  the  drill  in  the  following  way: 
The  box  in  which  the  shaft  of  the  drill  is  held,  and  which  turns  with  it, 
carries  a  ratchet  wheel  on  one  part  of  its  circumference,  and  around 
this  wheel  is  a  ring  furnished  with  a  i)awl,  which  catches  in  the  teeth  of 
the  ratchet  wheel.  This  ring  also  carries  a  i)rojecting  tappet,  which 
passes  in  an  inclined  groove  left  in  the  outer  envelope  of  sheet  iron 
which  surrounds  the  steam  cylinder.  The  tappet  particii)ates  in  the 
movement  of  the  piston  and  drill,  and  by  sliding  in  the  inclined  groove 
turns  a  screw  with  which  it*  is  combined,  aud  by  means  of  the  ijawl 
gives  the  ratchet  wheel  and  the  drill  a  rotary  motion. 

This  arrangement  would  be  insutficient  alone,  since  the  tappet  mov- 
ing in  both  directions  in  the  groove  destroys,  to  a  certain  extent,  during 
the  forward  stroke,  the  useful  effect  produced  during  the  back  stroke. 
To  obviate  this  imperfection,  and  to  maintain  the  rotation  transmitted 
to  the  drill,  there  is  a  second  ratchet  wheel  placed  at  the  front  end  of 
the  box  that  carries  the  drill.  A  steel  spindle  placed  in  a  recess  formed 
by  the  cylinder  jacket  locks  into  the  teeth  of  this  second  ratchet  wheel, 
so  that  the  movement  of  rotation  only  takes  place  one  way.  The  first 
ratchet  wheel  allows  the  transmission  of  the  rotating  movement  to  tlie 
tool ;  the  second  forces  this  movement  to  be  always  effected  one  way. 

Mr.  Haupt  has  contrived  a  special  arrangement  which  causes  the 
drill  to  always  strike  upon  the  rock  with  the  same  force,  and  to  vary  its 
advance  according  to  the  hardness  of  the  rock.  If  the  drill  is  put  into 
the  drill-carrier  in  such  manner  that  at  any  given  time  the  motion  of 
this  latter  can  be  suddenly  arrested  while  the  tool  itself  continues  to 
move,  it  is  clear  that  each  stoppage  of  the  tool-carrier  will  be  followed 
by  an  advance  of  the  tool ;  but  as  this  stoppage  would  diminish  the 
force  of  the  blow  upon  the  bottom  of  the  hole,  it  is  only  allowed  to  take 
pla^e  at  intervals. 

Mr.  Haupt  evStimates  that  three  horse-power  is  required  for  each 
borer,  and  that  the  rate  of  progress  in  rocks  of  ordinary  hardness  is 
D'^.Oo  per  minute. 

BEAU:y[ONT  AND   LOCOCK'S  DRILLING  ENGINE. 

This  machine  is  worked  by  comi^ressed  air ;  its  object  is  to  pierce  a 
gallery  of  two  metres  diameter  entirely  by  the  machine,  aided  by  powder 
for  disengaging  the  core  of  rock  which  is  left  in  the  middle  of  the  an- 
nular trench  cut  by  the  drills. 

This  machine  is  composed  of  a  cast-iron  plate  which  carries  on  its 
circumference  thirty-six  drills  made  of  cast  steel,  and  in  its  center  a 
similar  drill.  The  diameter  of  the  plate  is  about  two  metres,  and  is 
the  same  as  that  of  the  gallery  to  be  driven.  It  is  fixed  on  a  hollow 
iron  shaft,  about  two-thirds  of  its  length  being  a  piston,  which  moves 
in  a  cylinder. 

The  stroke  of  the  piston  is  about  0™.30.  A  slide  valve  introduces 
the  air  (compressed  to  two  atmospheres)  to  each  face  of  the  piston,  and 
gives  it  an  alternate  movement  of  250  blows  per  minute.  A  worm, 
worked  by  a  special  mechanism,  turns  the  axle  with  the  drills  by  means 
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of  a  screw  wheel  combined  with  the  axle.  The  carriage  on  which  the 
piston  shaft  is  mounted  receives  a  forward  motion  by  a  special  ar- 
rangement. The  water  which  is  thrown  into  the  groove  formed  by  the 
drills  enters  the  interior  of  the  shaft,  and  by  pipes  branched  upon  this 
axle  is  conducted  to  the  cii'cumference  of  the  plate. 

This  is  evidently  one  of  those  machines  that  cannot  long  withstand 
the  extreme  violence  of  the  impact  essential  to  rapid  drilling.  If  it  is 
almost  impossible  to  construct  a  machine  with  one  drill  that  will  work 
lono-  enough  without  repairs  to  make  it  an  economical  success  compared 
with  hand  labor,  how  much  can  we  expect  from  an  engine  armed  with 
thirty-seven  drills,  all  rigidly  attached  to  one  piston  ? 

fobd's  drilling  MACHINE- 

A  power-drilling  machine  has  been  constructed  and  put  into  opera- 
tion in  one  of  the  mines  at  Sandhurst,  Australia,  and  is  said  to  effect  a 
very  considerable  saving  over  the  ordinary  process  of  drilling  by  hand, 
Mr.  Joseph  Millin,  the  manager  of  the  Hustler's  Eeef  Company,  states 
that  drilling  in  ground  that  would  cost  forty  shillings  per  foot  v,dth 
hand  labor  can  be  wrought  with  the  machine  for  thirty  shillings;  or,  if 
witli  hand  labor  at  sixty  or  eighty  shillings,  with  the  machine  for  forty 
shillings.  The  harder  the  ground  the  greater  the  saving.  The  machine 
appears,  from  the  description  given,  to  be  similar  in  construction  to  tlie 
Burleigh  drill.  The  constructor,  Mr.  11.  G.  Ford,  of  Sandhurst,  de- 
scribes the  drill  as  follows : 

In  Ford's  rock-boring  machine  the  motion  of  the  rock-boring  tool  is  reciprocating, 
and  the  motive  power  is  compressed  air  or  steam,  at  a  pressure  of  sixty  pounds  j>er 
square  inch,  acting  on  a  piston  in  a  cylinder.  It  presses  constantly  on  a  small  annular 
space  in  front  of  the  piston,  and  intermittingly  on  the  whole  area  of  the  back  of  the 
piston  ;  a  percussive  action  is  thus  given  by  the  borer  carried  by  the  piston  rod.  The 
ports  for  tbe  alternate  admission  of  the  compressed  air  behind  the  i^istou,  and  for  the 
exhaust,  are  opened  and  closed  by  a  valve  worked  by  a  small  piston,  thus  securing  the 
full  pressure  on  the  back  of  the  piston,  and  giving  a  free  blow  and  a  clear  exhaust  for 
the  return  stroke. 

The  air-i)orts  and  the  movement  of  the  valve  are  so  arranged  that  the  piston  cannot 
strike  the  front  and  back  of  the  cylinder.  The  rotation  of  the  boring  tool  is  self-acting, 
and  is  caused  by  the  piston  rod  working  a  ratchet  and  click  round  a  cylinder  attached 
to  the  front  of  the  working  cylinder,  and  as  the  pivston  reciprocates  it  carries  itself 
round  the  cylinder  and  makes  a  complete  revolution  every  twenty-one  blows,  by  which 
means  the  machine  bores  a  perfectly  round  hole,  and  the  drill  cannot  move  more  or  loss 
than  a  twenty-tirst  part  of  a  revolution  at  each  stroke.  The  feed  is  self-advancing  and 
self-adjustable  and  variable,  feeding  with  precision  as  fast  as  the  tool  has  power  to 
penetrate  the  rock,  but  no  faster,  varying  its  feed  m  the  same  hole  with  the  viU'ying 
hardness  of  the  rock  or  sharpness  of  the  tool.  This  is  effected  by  the  working  cylinder 
being  provided  with  an  exterior  cylinder  in  which  it  can  slide,  and  the  compressed  air 
is  constantly  tending  to  propel  the  working  cylinder  forward,  but  is  retained  by  a 
screw,  which  is  prevented  from  turning  by  a  pawl,  which  the  x>iston  strikes  when  it 
makes  a  full  stroke,  thus  releasing  the  screw  and  permitting  the  working  cylinder  to 
advance  forward  as  the  hole  increases  in  depth. 

An  ordinary  drill  is  used ;  the  only  alteration  required  is  the  head,  which  is  made  to 
fit  the  machine.  The  drills  can  be  made  to  bore  holes  from  three-quarters  of  an  inch 
to  two  inches  in  diameter.  The  weight  of  the  blow  struck  by  the  machine  can  be 
varied  from  1  pound  to  510  pounds,  and  the  number  of  blows  from  20  to  600  per  minute, 
by  the  attendant  simply  moving  the  handle  of  a  small  air-cock. 

The  air-compressor  used  at  this  mine  with  Ford's  machine  is  very 
simple,  consisting  of  a  cylinder  nine  inches  in  diameter,  bent  like  the 
letter  U,  with  a  piston  working  in  one  leg  only,  the  other  being  filled 
with  water.  The  piston  has  a  stroke  of  two  feet,  and  as  it  moves  up 
and  down  in  one  leg  the  water  rises  and  falls  in  the  other,  thus  making- 
it  double-acting.  The  piston  works  through  a  stuftir.g-box  atthe  bottom, 
and  the  inlet  and  outlet  valves  are  placed  at  the  tup.     A  small  supply 
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of  water  is  admitted  at  the  iulet  valve  with  each  stroke,  and  is  thrown 
into  the  receiver  at  each  return  stroke,  thus  circulating  through  the 
apparatus,  and  carrying  off  the  heat  given  out  by  the  air  when  com- 
pressed. An  old  boiler  is  used  as  the  receiver,  and  the  compressed  air 
is  conveyed  to  the  drilling  machine  in  iron  gas-piping. 

leschot's  annular  diamond  drill. 


Diamond  Drill  for  testing  or  prospecting. 

The  drills  about  to  be  described  work  upon  an  entirely  different  princi- 
ple from  those  noticed  in  the  preceding  pages.    The  latter  are  all  of  the 
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class  of  percussion  drills,  and  cut  by  the  force  of  the  blow  concentrated 
at  the  point  of  the  drill.  The  diamond  drill,  on  the  contrary,  is  not 
used  percussively,  but  by  virtue  of  its  extreme  hardness  it  is  made  to 
cut  away  the  rock  by  contact  and  pressure.  The  drill  is  pressed 
firmly,  and  is  rapidly  rotated  against  the  rock  to  be  bored. 

The  application  of  rough  black  diamonds  to  boring  and  cutting  into 
rocks  was  made  in  1860,  by  Mr.  Eodolphe  Leschot,  a  civil  engineer  re- 
siding in  Paris,  and  formerly  a  student  in  the  Ecole  Centrale.  He  found 
by  experimenting  that  such  diamonds,  firmly  set  in  the  end  of  an  iron  or 
steel  tube  or  cylinder,  could  be  made  to  bore  holes  in  rock  to  great  depths 
and  with  a  rapidity  before  unknown. 

A  short  section  of  a  cylinder  of  soft  steel  is  used  for  the  purpose.  It 
varies  from  one  to  three  or  more  inches  in  diameter,  according  to  the 
size  of  the  hole  to  be  drilled,  and  is  only  about  one-quarter  of  an  inch 
thick.  Cavities  are  drilled  in  the  end  of  the  cylinder,  and  into  these 
cavities  black  diamonds  of  the  common  or  bort  variety  are  firmly  set, 
by  hammering  uf)  the  soft  metal  around  them.  They  are  allowed  to 
project  about  half  a  millimetre  in  front  and  slightly  beyond  the  outer 
and  inner  surface  of  the  cylinder  or  ring.  This  ring  is  secured  by  means 
of  a  bayonet  joint  or  screw  thread  upon  the  end  of  a  long  hollow  rod  or 
drill  bar,  to  which  a  rapid  rotation  is  given.  By  pressing  or  feeding  this 
revolving  diamond-mounted  ring  against  the  rock  to  be  cut,  and  at  the 
same  time  supplying  it  freely  with  cold  water,  the  rock,  w^hether  of  soft 
or  hard  materials,  of  claj^,  slate,  or  of  flint,  is  rapidly  worn  away,  and  an 
annular  cutting  results,  leaving  a  central  core  of  rock,  which  passes 
into  the  center  of  the  drill  and  drill  holder,  and  may  be  broken  out  when 
the  drill  is  withdrawn,  thus  leaving  a  truly  cyUndrical  hole  with  smooth 
sides. 

The  rapidity  with  which  this  apparently  delicate  ring  cuts  its  way 
into  the  hardest  syenite,  quartz,  or  granite  is  surprising.  The  first  ex- 
periments showed  that  two  men  with  a  machine  like  an  ordinary  feed 
drill  could  bore  0°^.025  in  depth  per  hour.  The  cylindrical  core  left  in 
the  center  was  0™.031  in  diameter  and  the  annular  grooA'e  0'^.043  in 
diameter;  consequently  the  part  cutout  was  equal  to  a  cylinder  0™.012 
thick.  But  this  method  of  feeding  or  advancing  the  drill  was  clearly 
very  defective,  no  allowance  being  made  for  the  varying  hardness  of 
the  rock.  Since  that  time  very  great  improvements  in  the  way  of  mount- 
ing, operating,  and  feeding  the  drills  have  been  made. 

The  wood-cut  represents  the  drill  and  its  mounting,  as  manufactured 
by  Messrs.  Severance  &  Holt,  the  assignees  of  the  patent  for  the 
United  States.  This  form  is  known  as  the  "testing  or  prospecting 
drill,''  and  it  is  designed  chiefly  for  testing  the  character  and  value  of 
mineral  deposits,  although  it  is  adapted  to  a  variety  of  other  work,  such 
as  drilling  holes  in  quarries  for  blasting,  and  for  well-boring. 

It  consists  of  a  small,  npri<flit  boiler,  to  one  side  of  which  is  firmly  bolted  the  cast- 
iron  frame  which  supports  the  engine  and  swivel,  drill-head,  gears,  and  screw  shaft,  as 
shown  in  the  engraving.  The  engine — an  oscillator  of  from  five  to  seven  horse  power — 
is  shown  at  A.  B  is  the  screw  shaft  with  drill  passing  through  it.  This  shaft  is  made 
of  hydraulic  pipe  from  five  to  seven  feet  in  length,  with  a  coarse  thread  cut  on  the 
outside.  This  thread,  a  portion  of  which  is  shown  in  the  cut,  runs  the  entire  length 
of  the  shaft,  which  also  carries  a  spline  by  which  it  is  feathered  to  its  upper  sleeve-gear. 
This  gear  is  double,  and  connects  by  its  lower  teeth  with  the  beveled  driving-gear, 
and  by  its  upper  teeth  with  the  release-gear  (E.)  This  release-gear  is  featliered  to 
the  feed  shaft,  (F,)at  the  bottom  of  which  is  a  frictional  gear  fitting  the  lower  gear  on 
tlie  screw  shaft,  which  has  one  or  more  teeth  less  than  tSe  frictional  gear,  whereby  a 
differential  feed  is  produced.  This  frictional  gear  is  attached  to  bottom  of  feed  shaft 
(F)  by  a  friction  nut,  thus  producing  a  combined  differential  and  frictional  feed  which 
renders  the  drill  perfectly  sensitive  to  the  character  of  the  rock  through  which  it  is 
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passing,  and  maintains  a  nniform  pressure  upon  the  same.  The  severe  and  sndden 
strain  upon  tlie  cnttiug  points  incidental  to  drilling  through  soft  into  hard  rock  with  a 
positive  feed  is  thus  avoided.  The  drill  proper  (passing  through  the  screw  shaft  B)  con- 
sists of  a  tubular  bar,  made  of  lap-weld  pipe,  with  a  steel  bit  or  boring-head  (D)  screwed 
on  to  one  end.  This  bit  is  a  steel  thimble  about  four  inches  in  length,  having  three  rows 
of  black  diamonds  in  their  natural  rough  state  firmly  imbedded  therein,  so  that  the 
edges  of  those  in  one  row  project  forward  from  its  face,  while  the  edges  of  those  in  the 
other  two  rows  project  from  the  outer  and  inner  peripheries  respectively.  The  dia- 
monds of  the  first-mentioned  row  cut  the  path  of  the  drill  in  its  forward  progress, 
while  those  upon  the  outer  and  inner  periphery  of  the  tool  enlarge  the  cavity  around 
the  same,  and  admit  the  free  ingress  and  egress  of  the  water  as  hereafter  described. 
As  the  drill  passes  into  the  rock,  cutting  an  annular  channel,  that  portion  of  stone  en- 
circled by  this  channel  is  of  course  undisturbed,  and  passes  up  into  the  drill  in  the  form 
of  a  solid  cylinder.  This  core  is  drawn  out  with  the  drill  in  sections  sometimes  of 
from  8  to  10  feet  in  length. 

The  sides  of  the  hollow  bit  are  one-fourth  of  an  inch  thick,  and  the  diamonds  of  the 
inner  row  project  about  one-eighth  of  an  inch,  so  that  the  core  or  cylinder  produced  by 
a  two-inch  drill  (the  ordinary  size  for  testing)  is  one  and  a  quarter  inches  in  diameter. 

'Inside  the  bit  (D)  is  placed  a  self-adjusting  wedge  which  allows  the  core  to  pass  up 
into  the  drill  without  hinderance,  but  which  impinges  upon  and  holds  it  fiist  when  the 
action  of  the  drill  is  reversed — thus  breaking  it  off  at  the  bottom  and  bringing  it  to 
the  surface  when  the  drill  is  withdrawn. 

In  order  to  withdraw  the  drill  it  is  only  necessary  to  throw  out  the  release-gear  (E) 
by  sliding  it  up  to  the  feed  shaft,  (F,)  to  which  it  is  feathered,  when  the  drill  runs  up 
with  the  same  motion  of  the  engine  which  carried  it  down,  but  with  a  velocity  sixty 
times  greater ;  that  is,  the  speed  with  which  the  drill  leaves  the  rock,  bringing  the 
core  with  it,  is  to  the  speed  with  which  it  penetrates  it  as  sixty  to  one — the  revolving 
velocity  in  both  cases  being  the  same.  # 

The  drill  rod  may  be  extended  to  any  desirable  length  by  simply  adding  fresh  pieces 
of  pipe.  Common  gas-pipe,  or,  better,  lap-welded  iron  tube,  is  found  to  serve  admira- 
bly for  this  purpose,  the  successive  lengths  being  quickly  coupled  together  by  an 
inside  coupling  four  inches  long,  with  a  hole  through  the  center  of  each  to  admit  the 
water.  The  drill  is  held  firmly  in  its  place  by  the  chuck  (G)  at  the  bottom  of  tJtie 
screw  shaft. 

The  small  steam  pump  (C  C)  is  connected  by  rubber  hose  with  any  convenient  stream 
or  reservoir  of  water,  and  also  with  the  outer  end  of  the  drill  pipe  by  a  similar  hose 
having  a  swivel-joint,  as  shown  in  the  picture.  Through  this  hose  a  steady  stream  of 
water  is  forced  by  the  pump  into  the  drill  from  which  it  escapes  between  the  diamond 
teeth  at  the  bottom  of  the  bit,  (D,)  and  passes  rapidly  out  of  the  hole  at  the  surface  of 
the  rock,  carrying  away  all  the  grit  and  borings  produced  by  the  drill.  AVhere  water 
is  scarce  or  difficult  of  access,  a  spout  is  laid  from  the  mouth  of  the  hole  to  the  tank  or 
reservoir  and  a  strainer  attached  to  the  connecting  hose,  so  that  the  same  water  may 
be  used  over  and  over  again  with  but  little  loss.     This  pump  also  supplies  the  boiler. 

The  same  parties  manufacture  another  style  of  prospecting  drill, 
similar  in  its  construction  to  that  just  described,  but  larger  and  more 
powerful.  It  has  a  horizontal  tubular  boiler  3^  by  7  feet,  with  flues 
three  inches  in  diameter,  and  steam  capacity  equal  to  twelve  horse- 
power. The  engines  are  two  oscillators  of  4f-inch  cylinder,  five-inch 
stroke,  and  both  attached  to  the  same  crank  shaft.  The  whole  is 
mounted  upon  wheels  so  as  to  be  portable.  It  is  geared  to  run  with 
twice  the  speed  of  the  first- described  machine.  Its  construction  and 
general  appearance  is  shown  by  the  cut.  The  pump  P  and  water  hose 
H  fill  the  same  offices  as  those  in  the  upinght  machine.  This  })attern  is 
mounted  on  large  wheels  with  broad  felloes  for  easy  transportation  in 
rough  mining  districts,  and,  like  No.  1,  is  all  complete  in  itself. 

It  is  especially  adapted  to  well  boring,  draining,  and  prospecting,  and 
will  bore  holes  from  two  (2)  to  five  (5)  inches  in  diameter,  as  desired, 
and  to  any  required  depth.     The  total  weight  is  about  5,800  pounds. 

An  open  cut  or  quarry  drill  is  also  made.  It  is  similar  in  its  con- 
struction to  the  last-described  machine  without  the  boiler,  and  has 
two  oscillating  engines,  B  B,  of  five  horsepower  each,  and  is  geared 
■^"iree  to  one.  This  machine  gives  to  its  drill  rod  900  to  1,000  revolutions 
per  minute,  and  drills  in  ordinary  rock  at  the  rate  of  fifteen  to  twenty 
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feet  per  hour.    It  is  adapted  to  either  compressed  air  or  steam.    A  pow- 
erful plunger  pump  is  represented  at  A. 


Severance  &  Holt's  Portable  Prospecting  Drill. 

The  speed  of  boring  of  course  depends  upon  the  character  of  tlie  rock, 
ranging  from  five  feet  per  hour  in  very  hard  rock  to  fifteen  feet  per  hour 
in  limestone,  sand  rock,  and  shale.  The  rate  of  speed  in  drilling  appears 
to  be  limited  only  by  the  velocity  with  which  it  is  possible  to  rotate  the 
drill.  It  is  claimed  that  with  one  thousand  revolutions  per  minute  the 
hardest  rock  may  be  drilled  from  eight  to  ten  feet  per  hour,  the  diamonds 
cutting  only  the  one-four-hundredth  part  of  an  inch  at  each  revolution, 
aiid  the  drill  thus  advancing  one  inch  for  every  four  hundred  revolutions. 

This  is  the  finest  or  slowest  "  feed,"  and  is  used  only  in  flint  or  rocks 
of  greatest  hardness  ;  while  in  ordinary  rock  the  drill  is  fed  at  the  rate 
of  three  hundred  revolutions  to  the  inch — the  diamonds,  of  course,  cut 
ting  the  oue-three-hundredth  part  of  an  inch  at  each  revolution  ;  and  in 
marble,  sandstone,  «&c.,  at  the  rate  of  an  inch  for  every  two  hundred  revo- 
lutions. The  pressure  of  the  bit  or  drill  head  against  the  rock  does  not 
depend  upon  the  length  and  weight  of  the  drill  rod,  and  is  no  greater  at 
tlie  depth  of  a  hundred  feet  than  when  entering  the  rock  at  the  surface. 

The  variations  in  the  feed  are  effected  by  simply  changing  one  gear- 
wheel, requiring  less  than  five  minutes'  time.  The  same  machine  will 
bore  holes  from  one  to  four  inches  in  diameter,  as  desired. 

The  diamond  teeth  are  the  only  parts  of  the  tool  which  come  in  con- 
tact with  the  rock,  and  their  hardness  is  such  that  more  than  two  thou- 
sand feet  have  been  drilled  by  the  same  points  with  but  little  apprecia- 
ble wear.  The  cost  of  resetting  the  diamonds  so  as  to  present  new 
points  is  very  slight,  and  no  special  skill  is  required  for  the  operation. 
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Otber  repairs  are  seldom  needed.  The  diamonds  vary  in  price  from  six 
to  seven  dollars  per  carat,  gold.  Some  of  them  are  light-colored,  trans- 
lucent stones,  nearly  one-quarter  of  an  inch  in  diameter.  The  usual  di- 
ameter of  bits  for  drilling  blast  holes  in  mines  is  one  and  a  half  inch, 
carrying  six  diamonds. 


Open  Cut  or  Quarry  DrilL 

The  peculiar  shape  of  the  boring  bit  prevents  the  drill  from  running 
out  of  line ;  hence  the  hole  bored,  however  deep  it  may  be,  is  perfectly 
straight  and  there  is  no  friction  of  the  drill  against  the  rock. 

The  manufacturers  have  made  another  boring  head  of  similar  con- 
struction, but  having  the  annular  opening  partially  closed  and  the  dia- 
monds so  arranged  as  to  bore  out  the  entire  hole  instead  of  producing 
the  core.  This  form  of  bit,  however,  is  not  desirable,  as  it  requires  far 
more  power  to  drive  it,  consumes  more  diamonds,  and  is  not  available 
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for  boring  deep  holes  on  account  of  its  tendency  to  deviate  from  a  true 
line. 

The  annular  diamond  drill  has  been  used  for  testing  the  nature  of  the 
rocks  at  considerable  depths  in  many  places,  and  it  is  evidently  destined  to 
be  of  very  great  service  to  mining  industry.  Eock-cylinders  or  cores  have 
been  repeatedly  taken  out  from  a  depth  of  300  to  400  feet,  and  they  give 
a  perfect  record  of  the  succession  of  the  rock  deposits,  or  veins  j^assed 
through.  At  the  lead  mines  in  St.  Francis  County,  Missouri,  test  holes 
have  been  bored  at  several  points  from  sixty-five  to  one  hundred  and  fifty 
feet  in  depth,  and  have  proved  the  existence  of  deposits  of  ore  not  before 
known.  At  the  Portland,  Connecticut,  sandstone  quarries,  a  test  hole  has 
been  bored  and  cores  obtained  to  a  depth  of  312  feet.  In  Essex  County, 
New  York,  the  drill  has  been  used  upon  the  ore-bed  of  Witherbees,  Sher- 
man &  Co.,  and  gave  a  continuous  core  to  a  depth  of  340  feet  in  very  hard 
rock,  and  in  the  compact  iron  ore,  thus  showing  the  nature  of  the  forma- 
tion to  that  depth.  In  Pennsylvania,  at  the  William  Penn  Colliery,  the 
drill  has  been  used  to  prospect  for  the  "  Mammoth  Vein."  The  drills  were 
put  into  operation  at  the  bottom  of  a  shaft  already  sunk  170  feet.  In  six 
hours  and  forty-seven  minutes,  actual  running  time,  the  drill  penetrated 
to  an  additional  depth  of  104  feet  11  inches.  Of  this,  46  feet  and  1  inch 
was  through  slate  and  coal  alternating  and  mixed,  and  58  feet  10  inches 
through  anthracite  coal,  the  bed  dipping  at  about  45  degrees.  The 
average  rate  of  boring  was  3.06  inches  per  minute  for  the  whole  depth, 
or  about  15  J  feet  an  hour.    The  proprietors  write : 

We  are  satisfied  that  we  could  have  bored  through  hard  rock  at  the  same  uniform 
rate,  for  the  slate  bored  through  contains  "  sulphur  balls  "  of  the  size  of  a  goose  egg,  and 
upward,  of  sulphuret  of  iron,  of  intense  hardness,  but  which  formed  no  more  serious 
obstructions  to  the  drill  than  the  conglomerate  rock.  With  the  exception  of  one  im- 
perfect diamond,  we  could  not  perceive  the  least  effect  or  abrasion  on  the  surface  of  the 
diamonds,  even  with  a  magniiying  glass.  We  afterward  tried  the  same  machine  for 
boring  blast  holes  in  the  coal  at  bottom  of  shaft  with  equally  satisfactory  results.  The 
coal  was  such  as  experienced  miners  could  drill  five  feet  per  hour  in  by  hand  ;  the  ma- 
chine bored  it  at  the  rate  of  twenty-two  inches  per  minute,  to  the  no  small  surprise  of 
our  veteran  miners. 

It  is  found  to  work  well  upon  hard  trap  rock,  in  which  it  is  almost  im- 
possible to  drill  a  hole  of  uniform  size  with  hand  drills,  or  to  drill  more 
than  about  ten  feet  in  depth.  In  this  rock,  upon  the  Xew  Haven  and 
Willimantic  railroad,  it  is  found  by  experience  that  where  only  from  8 
to  12  feet  of  drilling  could  be  made  by  hand  in  one  day  by  three  men, 
working  by  the  foot,  a  machine  will  drill  from  30  to  30  feet.  Two  ma- 
chines are  used  and  they  give  holes  two  inches  in  diameter  and  uniform 
throughout  their  depth — from  18  to  30  feet.  It  is  found  very  advan- 
tageous to  drill  from  two  to  four  holes  and  to  explode  the  charges  in 
them  simultaneously.  By  boring  five  holes  to  the  depth  of  the  grade, 
and  exploding  the  charges  all  at  once  by  the  battery,  it  is  possible  to  re- 
move twenty-four  feet  in  length  of  the  rock  in  the  cut  at  one  blast. 

Some  interesting  results  have  been  obtained  with  the  drill  in  subma- 
rine boring  at  Hell  Gate.  The  reef  of  rock  to  be  removed  lies  from 
twelve  to  twenty  feet  below  the  surface  of  the  water  at  high  tide.  The 
machine  was  so  placed,  just  above  the  water,  upon  a  trestle-work  or 
staging,  that  the  drill  could  be  placed  in  contact  with  the  rock  twelve 
feet  below.  The  drill  penetrated  at  the  rate  of  6^  feet  per  hour,  and 
two  holes  32  feet  deep  and  2^  inches  in  diameter  were  drilled  in  a  short 
time.     Its  performance  at  that  place  has  given  great  satisfaction. 

The  annexed  figure  shows  the  construction  of  a  machine  for  drilling 
in  mines  or  tunnels  varying  from  four  to  sixteen  feet  high.    It  is  ope- 
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rated  by  8team  and  is  portable,  beinj::  nearly  balanced  upon  the  two 
wheels.     By  depressing  the  handle  H  it  can  be  trundled  about. 


Diamond  Drill  for  mines. 


The  upright  frame  (E  E)  which  snpports  the  swivel  drill-head  with  its  gears  and 
drill,  is  attached  by  hinge-plates  to  the  top  and  bottom  of  the  driving  shaft  (F)  and 
may  be  swung  to  the  right  or  left,  describing  a  semi-circle.  This  permits  drilling  at 
any  angle  of  the  horizontal  arc  thus  described  without  moving  the  machine,  and  also 
placing  the  drill-rod  close  up  to  the  side  wall  of  the  tunnel.  The  di-ill-head  also  slides 
up  and  down  this  adjustable  fiame  (E  E)  and  can  be  secured  at  any  point  so  as  to  bore  a 
perpendicular  row  of  horizontal  holes,  without  incurring  more  than  three  or  four  min- 
utes'delay  in  adjusting  the  drill  to  each  successive  hole. 

The  drill  itself  with  its  feed-gears  and  sliding  guide  (O)may  be  turned  completely 
round  by  simply  loosening  a  nut  on  the  back  of  tlie  swivel  head  so  that  the  point  of  the 
drill  shall  describe  a  vertical  circle,  at  any  angle  of  which  it  will  bore  equally  well. 

The  two  uprights  (G  G)  are  used  to  support-  the  driving  shaft,  (F.)  They  are  made 
of  common  hydraulic  pipe,  and  may  be  lengthened  or  shortened  at  pleasure,  according 
to  the  height  of  the  tunnel.  The  driving  shaft  (F)  has  a  sliding  gear  attached  by 
feather  and  spline  adjustable  at  any  position  as  shown  in  the  cut.  The  sliding  brace 
just  beneath  this  gear  is  used  to  steady  the  driving  sliaft.  Motion  is  communicated  to 
this  shaft  by  means  of  the  gear  at  the  bottom,  (D.)  The  hollow  frame  posts  (E  E)  are 
set  firmly  against  the  ujiper  wall  by  means  of  extension  screws  (N  N)  which  may  bo 
run  up  two  or  three  feet  if  desired.  The  engine,  water  apparatus,  feed-gears  and  bit, 
are  the  same  as  in  the  prospecting  drill,  and  the  mode  of  operation  is  essentially  the 
same.  When  it  is  desired  to  produce  holes  less  than  one  or  one  and  a  quarter  inches 
diameter,  it  is  usual  to  set  the  diamonds  so  as  to  cut  out  all  the  rock,  but  otherwise  the 
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annular  bit  is  preferable.  The  steam  or  compressed  air  is  brought  through  rubber  hose 
from  any  convenient  distance  and  introduced  into  the  engine  by  pipe,  (L.)  (M)  is  the 
exhaust  pipe.  This  drill  being  used  to  bore  short  holes,  may  be  run  much  faster  than 
the  other,  900  revolutions  per  minute  being  a  fair  rate  of  speed.  The  feed  may  be 
varied  at  pleasure,  and  according  to  the  hardness  of  the  rock  from  90  to  340  revolutions 
per  inch,  which  gives  from  two  to  ten  inches  per  minute.  The  same  advantages  are 
gccured  by  friction  feed  in  this  drill  as  in  the  larger  one. 

The  Leschot  drill  has  recently  been  introduced  in  California  and  is 
in  practical  operation  in  Colorado  Territory,  at  Clinton  Gulch,  in  a  tun- 
nel beloncring  to  the  Consolidated  Bullion  and  Incas  Mining  Company. 
It  was  desired  to  prove  the  ground  in  advance  of  the  end  of  the  pros- 
pecting tunnel,  GOO  feet  long,  and  by  means  of  the  drill  a  hole  was  made 
•ilTi  feet,  horizontally,  in  advance,  and  a  core  brought  out  so  as  to  show 
the  nature  of  the  rock  for  the  whole  distance.  The  machine  was  placed 
in  the  tunnel  600  feet  from  the  outer  air  and  was  moved  by  compressed 
air^  supplied  from  a  compresser  outside. 

At  Shenandoah,  Schuylkill  County,  Pennsylvania,  the  drill  has  bored 
a  hole  274  feet  deep,  through  shale,  sandstone,  and  coal,  at  the  rate  of 
from  20  to  25  feet  a  day,  including  the  time  occupied  in  taking  out  the 
core.  Where  it  is  not  essential  to  obtain  a  test  core,  a  much  more  rapid 
rate  of  progress  may  be  attained. 

DE  LA  ROCHE-TOLLAY  AND  PERRET'S  BORING  APPARATUS. 

In  France  considerable  attention  has  been  given  to  perfecting  ma- 
chinery for  supporting  in  the  proper  positions  and  giving  motion  to  the 
diamond  drill,  and  at  the  Paris  Universal  Exposition  of  18G7  the  drill 
could  be  seen  daily  in  operation,  driven  by  water  power  and  boring 
holes  into  the  hardest  granite.  The  motor  was  a  small  water- pressure 
engine,  contrived  by  Mr.  Perret,  of  Bordeaux.  This  consists  of  a  brass 
cylinder,  0™.055  inside  diameter,  in  which  a  piston  works  back  and  forth 
by  the  alternate  pressure  of  the  water  on  the  faces.  The  length  of 
stroke  was  0™.120,  and  the  motion  was  changed  from  reciprocating  to 
rotarj^  by  a  connecting  rod  and  crank.  It  was  run  with  water,  the 
pressure  of  which  varied  from  3  to  9^  atmospheres;  and  it  is  claimed  that 
under  the  maximum  pressure  from  47  to  57  per  cent,  of  the  theoretical 
efi'ect  was  realized. 

The  drill-bar  consists  of  a  six-sided  cast-steel  shaft,  1™.45  long,  bored 
throughout  its  entire  length  with  a  hole  0™.016  in  diameter.  The  dia- 
mond-armed ring  is  mounted  upon  one  end  of  this  hollow  hexagonal 
drill-bar,  and  at  the  other  end  is  a  brass  piston,  0™.ll  in  diameter,  upon 
which  the  water  is  allowed  to  press,  so  as  to  keep  the  ring  firmly  against 
the  face  of  the  rock  to  be  bored.  This  pressure  is  varied  with  the  hard- 
ness of  the  rock.  A  pressure  of  eight  atmospheres  is  sufficient  for  hard 
rocks,  such  as  quartz  and  granite.  For  calcareous  rocks,  such  as  lime- 
stones and  marbles,  five  or  six  atmospheres  is  sufficient.  The  tool  makes 
about  200  revolutions  a  minute.  By  the  injection  of  water  through  the 
hollow  drill-bar  the  powder  of  the  rock  is  washed  out  as  fast  as  formed 
and  th^  drill  is  kept  cool.  The  drill-bar  receives  its  motion  by  means  of 
bevel  gearing. 

The  following  are  some  of  the  results  of  the  experiments  made  during 
the  progress  of  the  Exposition.  The  pressure  upon  the  feeding  or  ad- 
vancing piston,  forcing  the  drill  forward,  was  equal  to  eight  atmo- 
spheres, and  the  speed  of  rotation  varied  from  200  to  280  revolutions  per 
minute.    The  rate  of  advance  was  as  follows : 

In  solid  Mont  Cenis  quartz 0™.054  per  minute. 

In  Morvan  porphyries 0™.042  per  minute. 


/ 
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In  <;raiiite 0™.050  per  minnte. 

lu  hard  calcareous  dolomite 0™.0S0  per  mmute. 

The  holes  were  cylindrical,  and  the  sides  were  left  quite  smooth,  and 
were  thus  very  well  adapted  to  the  use  of  cartridges. 

The  weight  of  the  apparatus  is  equal  to  that  of  the  percussive  drilling 
machines  used  at  Mont  Cenis — about  200  kilograms — and  its  price, 
including  the  engine  but  not  the  support,  is  2,500  francs.  It  bores  holes 
O-^.OSo  to  O-^.Oe  in  diameter  and  from  0"^.90  to  1"^.00  deep.  The  ring  used 
was  0™.035  outside  diameter  and  the  core  left  was  ©"".OM  in  diameter. 
hi  regard  to  the  cost  of  the  diamond  drill  or  the  cost  and  wear  of  the 
diamond,  it  is  stated  in  the  reports  upon  the  Exposition  : 

It  is  true  that  when  the  ring  was  first  used  a  difficulty  existed  in  the  selection  of  the 
diamonds,  as  to  which,  from  the  nature  of  their  cleavage,  would  be  the  most  service- 
abl(3.  The  setting  was  not  always  performed  as  solidly  as  could  be  desired  ;  but  these 
difficulties  have  disappeared.  We  have  examined  two  rings  which  were  worked  for 
seven  months  at  the  Exposition,  and  which  have  perfectly  resisted.  We  believe  that 
we  can  affirm  that  in  a  hard  stone  like  granite,  a  ring  properly  worked  will  cut  holes 
to  an  Jiggregate  depth  of  150  metres.  A  ring  for  boring  holes  0™.036  diameter  costs 
about  150  fraucs,  but  as  the  black  and  opaque  diamonds  used  in  its  construction  are 
ordinarily  employed  in  the  shape  of  dust  for  polishing  transparent  diamonds,  and  as 
their  wear  during  the  act  of  perforation  is  very  slight,  they  can  be  extracted  from  the 
socket  in  which  they  are  set,  and  be  returned  to  the  trade  with  a  depreciation  propor- 
tionate only  to  the  diminution  of  weight.  The  diamonds  extracted  from  a  Avorn-out 
ring  generally  fetch  from  seventy  to  eighty  francs — that  is  to  say,  about  one-half  of 
their  first  cost. 

It  is  the  opinion  of  Messrs.  Huet  and  Geyler,  who,  with  Mr.  D'Aligny, 
reported  upon  this  drilling  machine,  that  it  must,  in  time,  supersede  the 
percussion  drills ;  and  they  are  confident  that  it  could  be  used  most  ad- 
vantageously to  replace  the  percussion  drills  at  Mont  Cenis.  They  re- 
mark : 

We  cannot  refrain  from  making  a  comparison  between  this  perforator  and  the  one 
employed  at  Mont  Cenis.  Its  solidity,  proved  by  seven  months'  work,  gives  the  assur- 
ance that  twenty  to  twenty-two  of  these  perforators  would  be  sufficient  for  the  heads 
of  both  galleries,  including  duplicates,  instead  of  at  least  two  hundred  and  twenty 
actually  existing.  Mr.  Sommeiller's  perforators  cost  the  same  as  those  of  Messi's.  De 
La  Roche-Tollay  and  Ferret.  The  stalf  would  be  four  times  less,  for  one  man  can  easily 
attend  four  perforators ;  thus  four  men  instead  of  sixteen  would  suffice  for  twenty- 
four  hours  at  the  two  galleries. 

"  The  repairs  to  the  rings  require  neither  forges,  lathes,  nor  workshops  ;  and  we  are  con- 
vinced that  a  workman  to  each  gallery  would  be  sufficient  for  the  repairs  of  all  the  per- 
forators. We  have  stated  that  the  rate  of  advance  in  the  Mont  Cenis  quartz  was  0™.054 
per  minute,  under  a  pressure  of  874  kilogrammes  on  the  propelling  piston  ;  therefore  a 
hole  0™.90  could  have  been  driven  in  16  minutes,  say  20,  and  as  each  perforator  shouhl 
make  10  holes,  say  '3^  hours,  even  doubling  this  time  for  preparing  the  work,  it  will  l>e 
seen  that  five  stopes  can  be  done  in  two  days,  including  the  time  for  blasting  and  clear- 
ing away  the  debris,  which  is  equivalent  to  an  advance  of  2™ .25  per  diem,  instead  of 
barely  O^.SO,  the  actual  rate  of  advance. 

The  apparatus  of  Messrs.  De  La  Roche-Tollay  and  Ferret  is  not  subjected  to  any 
shock ;  the  pressure  is  exerted  on  the  rock  irrespective  of  the  speed  of  the  tool,  and 
such  pressure  can  be  regulated  as  may  be  desired  ;  and  when  water  power  is  obtainable, 
which  is  generally  the  case  in  mines  and  tunnels,  the  motive  power  actually  costs 
nothing. 

Mr.  Ferret's  machine  can  also  be  worked  by  compressed  air,  and  for  this  it  would  be 
sufficient  to  add  a  hydraulic  accumulator  to  the  perforator  carriage.  Such  aft  accumu- 
lator would  be  but  small,  since  the  volume  of  water  required  for  advancing  the  piston 
one  meter  is  9^  litres,  it  would  be  sufficient  to  add  two  or  three  litres  per  hole  one, 
meter  deep  for  washing  out  the  holes. 

VALUE    OF    THE   ANNULAR   DRILL. 

A  conviction  of  the  very  great  value  of  the  diamond  drills,  especially 
as  now  made  and  worked  by  Messrs.  Severance  &  Holt,  must  be  the 
excuse,  if  any  is  necessary,  for  giving  so  much  space  to  the  descrii^tiou 
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of  them.  After  having  seen  the  operation  of  the  drills,  and  the  great 
variety  of  samplesof  cores  of  thehard  rocks,  such  as  syenite,  granite,  trap, 
compact  quartz,  magnetic  iron  ore,  marble,  &c.,  which  have  been  taken 
out  by  their  use,  and  after  reading  many  of  the  letters  from  various 
parts  of  the  country,  giving  the  most  satisfactory  reports  of  the  opera- 
tion of  the  drill  in  prospecting  and  in  quarrying,  I  am  satisfied  that  it 
should  be  commended  to  the  attention  of  miners  and  prospectors  every- 
where, as  one  of  the  greatest  aids  they  can  have  in  ascertaining  the 
nature  of  veins  and  beds  at  considerable  distances,  either  from  the  sur- 
face or  from  the  deepest  or  remotest  points  reached  in  their  mines.  The 
prospective  value  of  many  mines  may,  by  means  of  this  drill,  be  very 
closely  and  economically  ascertained.  It  may  be  made  of  immense  ser- 
vice not  only  in  mines  where  the  veins  are  pinched  and  of  doubtful  value, 
but  in  those  veins  that  have  always  been  of  good  size  and  value.  It 
would,  for  example,  be  important  and  highly  satisfactory  to  ascertain 
whether  the  rich  vein  of  the  Eureka  Mine,  at  Grass  Valley,  California, 
continues  to  have  nearly  the  same  character  and  gold-bearing  value  for 
400  or  500  feet  below  the  present  workings.  The  shafts  and  prepara- 
tions for  working  could  then  with  great  propriety  be  projected  upon  a 
scale  commensurate  with  the  work  evidently  to  be  done.  So,  also,  in 
respect  to  the  Amador  Mine,  Sutter  Creek,  the  Sierra  Buttes,  and  other 
noted  mines  of  California,  and  the  Comstock  lode  in  Nevada.  There  is 
at  least  one  prominent  case  where  this  testing  drill  could  be  made  of 
great  service — at  the  Princeton  vein,  on  the  Mariposa  Estate.  The 
shoot  of  ore  in  this  vein  plunges  at  an  angle  of  about  17°  to  the  south- 
east, and  has  been  worked  about  as  far  as  it  can  be  economically^  in  that 
direction;  and  it  is  very  desirable  to  know  whether  the  shoot  continues 
with  the  same  inclination  and  richness  far  beyond  the  present  excava- 
tions. If  it  does,  it  mil  be  advisable  to  sink  another  shaft  to  intersect 
tJiat  part  of  the  lode.  A  test  hole  could  be  sunk  in  a  few  weeks  by 
means  of  this  drill,  and  a  core,  showing  the  thickness  and  nature  of  the 
vein  at  that  point  obtained  at  trifling  expense,  compared  with  the  cost 
of  sinking  a  shaft  or  running  a  tunnel. 

It  is  probable  that  the  annular  diamond  drill  may  be  advantageously 
used  for  cutting  shafts  of  large  diameter,  inasmuch  as  the  ratio  of  the 
quantity  of  material  cut  away  to  the  size  of  the  hole  bored  becomes  less 
and  less  as  the  diameter  of  the  bore  increases.  A  large  core  would  be 
left,  but  this  could  be  readily  broken  out  by  blasting  in  a  central  hole. 

Among  the  great  advantages  of  such  shafts  would  be  their  truly  cyl- 
indrical form  and  smooth  sides. 


CHAPTER   LXVIII. 

BOEING   DEEP   WELLS   FOR   WATEE  AND   OIL 

Within  ten  years  seventy-five  artesian  wells  have  been  bored  in  the 
desert  of  Sahara,  yielding  in  the  aggregate  45,000  litres  of  water  per 
minute,  or  64,800  cubic  metres  in  twenty-four  hours.  A  part  of  this 
desert  has  been  made  fertile ;  two  villages  have  been  created  in  the 
midst  of  the  former  solitudes,  and  150,000  ])alm  trees  have  been  planted 
in  more  than  a  thousand  new  gardens.  This  is  an  indication  of  the  great 
results  m  store  for  those  who  may  undertake  the  work  of  supplying 
water  to  the  marvelously  rich  soil  of  the  Colorado  desert  in  California. 
The  strong  arm  of  the  government  should  be  reached  out  in  the  initia- 
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tive  to  restore  fertility  to  such  a  broad  area  of  tbe  public  lands,  now 
not  only  worthless  but  a  positive  barrier  to  the  settlement  of  that  part 
of  the  country,  and  to  transportation  between  the  coast  region  and  the 
interior. 

Artesian  well-boring  has  been  practiced  in  California  since  about  1852, 
when  several  w-ells  were  pierced  in  the  recent  strata  overlying  the  rock 
formations  of  San  Francisco.  Since  then  a  great  number  of  borings  in 
the  Santa  Clara  and  San  Jos6  valleys,  and  in  other  portions  of  the  State, 
have  been  very  successful.  At  Stockton  a  well  has  been  pierced  to  a 
great  depth,  and  an  abundant  supply  of  potable  water  obtained,  which 
rises  above  the  surface  and  supplies  the  city.  The  great  trough-like 
valleys  and  basin-shaped  depressions  throughout  California,  Nevada,  and 
adjoining  regions  present  conditions  favorable  to  the  success  of  artesian 
borings ;  and  although  an  overtiowing  fountain  cannot  in  all  cases  be 
expected,  yet  there  is  little  reason  to  doubt  that  an  abundant  supply 
may  be  obtained  from  the  borings  by  pumping.  The  Sacramento,  San 
Joaquin,  and  Tulare  valleys,  all  invite  a  resort  to  artesian  borings  for 
water  to  irrigate  their  lower  and  more  arid  portions,  where  in  mid-sum- 
mer the  drought  is  excessive.  The  Colorado  desert,  already  mentioned, 
is  another  region  where  artesian  borings  may  supply  the  only  requisite 
for  extreme  fertility. 

The  most  simple  and  the  most  ancient  form  of  apparatus  for  piercing 
the  earth  to  great  depths  is  that  adopted  by  the  Chinese.  It  consists 
of  a  rope  armed  at  the  lower  end  with  a  tool  of  iron  or  steel.  We  are 
indebted  for  some  of  the  earliest  information  in  detail  upon  ihis  subje<jt 
to  the  missionary,  Imbert,  in  1827,  who  reported  that  in  the  Province  of 
Ou-Tong-Kiao  there  were  many  thousand  borings  within  an  area  of  four 
leagues  by  ten,  carried  to  a  depth  of  nearly  1,800  feet  in  search  of  saMue 
water  and  petroleum.  Some  of  these  borings,  after  the  exhaustion  of 
Their  brine,  had  been  pierced  to  the  depth  of  3,000  feet,  and  had  reached 
sources  of  carbureted  hydrogen  gas,  which  was  used  to  produce  the 
heat  necessary  for  the  concentration  of  the  saline  water. 

A  simple  derrick,  with  a  pulley  above,  and  reel  below  from  which  the 
rope  is  unwound  as  the  hole  deepens,  is  nearl}'  all  that  is  required  be- 
sides the  perforating  tools.  Cords  are  attached  by  means  of 
clamps  to  the  rope  between  the  pulley  and  the  reel,  and  by  pull- 
ing upon  these  cords  the  drill  is  alternately  raised  and  dropped. 
The  vertical  movement  of  the  drill  ranges  from  one  to  two  feet 
or  more.  The  drills  are  made  in  various  forms  according  to  the 
nature  of  the  rock  to  be  penetrated.  A  French  engineer,  M. 
Jobard,  uses  a  heavy  cylindrical  head  of  chilled  cast  iron  at- 
tached to  a  long  iron  rod,  as  shown  in  section  by  the  figure. 
The  extremity  of  this  rod  is  armed  with  a  steel  x^oint,  which  pro- 
jects below  the  cutting  face  of  the  cylinder,  and  serves  to  center 
the  hole  like  the  point  of  a  carpenter's  center-bit. 

The  surface  of  this  cylindrical  drill-head  is  channeled,  so  as  t/o 
give  room  for  the  j)Owder  formed  by  the  cutting  to  rise  around 
it,  and  the  upper  part  is  provided  with  a  conical  cavity,  c  c,  into 
which  the  loosened  materials  tall,  and  are  removed  from  the  hole 
when  the  drill  is  drawn  out.  Ithe  small  figure,  d,  below  the  seo- 
_  tion,  is  a  view  of  the  end  of  the  drill,  and  shows  the  arrangement 
d.  of  tlie  cutting  edges  and  grooves.  The  rod  a  may  be  several 
yards  long,  and  is  provided  at  the  top  vrith  cross-bars  of  steel,  &, 
intended  to  act  as  guides  to  keep  the  tool  vertical.  If  it  is  de- 
sired to  make  the  hole  larger,  in  order  to  introduce  tubing,  it  is 
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only  necessary  to  suspeud  the  tool  a  little  to  one  side  of  tlie  axis,  it  will 
then  hang  with  more  less  inclination  in  the  hole,  and  cnt  ont  the  sides 
in  its  descent.    This  would  not  be  safe  in  loose  rock. 

Another  form  of  drill  was  designed  and  has  been  most  suc- 
cessfully used  by  M.  Goulet-Collet,  of  Eheims.  It  consists  of 
a  cylinder  of  heavy  sheet-iron,  two  metres  in  length,  suspended 
by  a  chain,  and  armed  at  its  lower  end  with  an  annular  cutting 
head  of  steel,  o,  in  which  two  knives  or  chisels  are  placed  across 
the  opening,  as  shown  in  the  end  view  at  h.  These  chisels  serve 
to  cut  the  rock,  while  the  water  and  sand  are  free  to  rise  through 
the  cylinder.  The  removal  of  the  debris  is  effected  by  another 
tool,  although  this  cylinder  may  be  provided  with  valves  like  a 
sand-pump,  and  thus  serve  the  (louble  pur])ose  of  drill  and  pump. 

When  the  rocks  are  not  too  hard  for  this  form  of  tool  they  may  be 
[Tierced  with  great  rapidity.  According  to  M.  Debette,  from  whose  de- 
scription the  foregoing  is  compiled,  M.  Goulet-CoUet,  with  two  workmen, 
could  bore  from  eight  to  eleven  metres  a  day  in  the  chalk  of  the  cretaceous 
formations  of  Champagne.  He  would  also  contract  to  bore  wells  to 
any  required  depth  for  nine  francs  per  metre.  He  had  made  in  the 
coui'seof  several  years  nearly  one  hundred  borings,  and  each  had  given 
good  water,  for  a  total  cost  ranging  from  150  to  300  francs.  The  ap- 
paratus did  not  cost  over  500  francs.^ 

The  methods  of  boring  employed 'in  California  are  substantially  the 
same  as  those  for  oil  wells,  to  be'hereafter  described.  The  rope  is  used 
in  preference  to  rods,  and  there  is  no  peculiarity  in  the  method  worthy 
of  special  notice. 

In  Europe  boring  with  rods  rather  than  rope  is  preferred.  These 
rods  are  made  of  elastic  wood,  or  of  the  best  quality  of  iron.  In  the 
latter  case  the  sectional  area  depends  upon  the  depth  to  which  the  hole 
is  to  be  bored,  varying  as  shown  by  the  annexed  table  : 


-n.„+i   „.p  1,^1  „        Diameter  of 
Depth  of  hole.              ^^^^^ 

Sectional  area 
of  rods. 

Metres. 

0  to    50 

50  to  100 

100  to  200 

200  and  beyond. 

Metres. 
0.05  to  0.  6 
0.06  to  0.10 
0.10  to  0.15 
0.15  to  0.25 

Metres. 

0.025 

0.030 
0.032 
0.045 

At  Ccssingen  a  well  has  been  bored  to  a  depth  of  535  metrefs,  with 
rods  of  0™.025  section.  The  length  of  rods  is  limited  only  by  the  height 
of  the  derricks.    It  is  usually  between  four  and  eight  metres. 

As-  already  remarked,  gTeat  improvements  have  of  late  been  made  in 
the  apparatus  for  boring  to  great  depths,  and  especially  for  sinking 
wells  several  feet  in  diameter.  The  success  attending  the  boring  of  the 
celebrated  well  at  Grenelle,  Paris,  has  led  to  the  sinking  of  still  larger 
ones,  in  order  to  give  a  more  abundant  supjily  of  water  and  meet  the 
necessities  of  a  rapidly  increasing  population.  In  1867  two  wells  were 
in  progress— one  in  the  suburb  of  La  Chapelle,  in  the  northern  portion 
of  the  city  of  Paris,  by  MM.  Degous^e  and  Laurent,  and  the  other  at 
Butte-aux-Cailles,  in  the  extreme  south  of  the  city,  by  M.  Dru,  for- 
merly Mulot  &  Dru.  These  new  wells  were  to  be,  the  one  five  feet  in 
diameter,  and  the  other  about  four  feet.  The  following  are  the  depths 
and  dimensions  of  the  older  wells :  Height  above  the  sea,  at  Grenelle, 
H.  Ex.  Doc.  207 34 
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121.3  feet;  at  Passy,  305.2  feet;  depth  of  borehole,  at  Grenelle,  1800.7 
feet;  at  Passy,  1923.7  feet :  internal  diameter  of  tube,  or  lining  of  hole, 
at  Greuelle,  approximately,  9  inches  to  (>  inches  at  bottom ;  at  Passy, 
2.4  feet.  The  full  diameter  of  the  Passy  borehole  was  one  metre,  or 
3.28  Eno-lish  feet. 

The  Universal  Exposition  of  18G7,  at  Paris,  contained  fine  illustrative 
specimens  of  the  tools  and  apparatus  now  used  by  Messrs.  Degousee  and 
Ch.  Laurent.  In  the  notice  of  them,  and  of  the  operations  of  boring 
which  follows,  I  have  used  not  only  my  own  notes,  made  upon  the  spot, 
but  portions  of  the  report  of  the  United  States  commissioner  to  the 
Exposition. 

The  apparatus,  doubtless,  does  not  present,  for  the  most  part,  the 
interest  of  a  new  invention ;  but  in  examining  the  details  of  its  con- 
struction, it  is  easy  to  see  that  the  novel  and  diversified  condition  in 
which  the  sinkings  have  been  executed,  and  the  unforeseen  accidents 
which  these  have  produced,  have  been  studied  with  great  care  and  in- 
telligence by  these  able  engineers,  and  that  all  the  teachings  of  prac- 
tice have  been  profited  by  and  have  led  to  many  important  modifications 
and  simplifications  of  the  forms  of  the  tools. 

The  boring  rods  applicable  to  artesian  wells,  before  the  wells  of  Passy 
were  sunk,  did  not  exceed  0^^.30  in  diameter.  The  two  wells  under- 
taken by  the  city  of  Paris — one  at  La  Chapelle,  by  Messrs.  Degousee 
and  Ch.  Laurent,  the  other  at  La  Butte-aux-Cailles,  near  the  Ivry 
station,  by  Messrs.  Dru  Brothers — have  been  commenced  at  a  diameter 
of  1'".80. 

The  boring  apparatus  comprises  two  essential  parts — the  tools  which 
serve  to  excavate  the  earth,  and  the  appliances  at  the  surface  for 
working  or  handling  the  tools,  which  become  much  more  important  as 
the  diameter  of  the  wells  or  shafts  is  increased. 

The  following  are  some  of  the  details  of  the  construction  and  dimen- 
sions of  the  tools  used  by  Messrs.  Degousee  and  Ch.  Laurent  at  the 
artesian  wells  of  La  Chapelle : 

The  machine  is  worked  by  a  horizontal  steam-engine  of  15  horse- 
power. The  fly-wheel  shaft  makes  50  revolutions  i)er  minute.  It  car- 
ries, first,  a  pinion  of  0™.30  diameter ;  secondly,  two  brakes ;  thirdly, 
Wo  clutches ;  fourthly  and  lastly,  a  pulley  of  1'".50  diameter. 

The  pinion  of  O^.SO  diameter  drives  a  toothed  wheel  fixed  on  the  axle 
of  the  drum  of  the  capstan,  upon  which  the  chains  for  lifting  the  shafts 
of  the  borers  are  wound,  and  also  the  percussion  and  cleansing  appa- 
ratus. The  diameter  of  the  drum  of  the  capstan  is  O^^.SS;  its  length 
is  1°\G0.  It  has  a  spiral  groove  which  guides  the  chains  and  causes 
them  to  wind  regularly  upon  it.  The  pulley  of  1"\50  diameter  is  belted 
to  another  pulley  of  1™.00  diameter,  fixed  at  the  extremity  of  an  axle 
which  carries  at  the  other  end  a  pinion  0"i.40  diameter.  This  pinion  is- 
geared  with  a  wheel  of  2™.00  diameter,  fixed  on  a  second  axle,  where  is 
also  fixed  the  crank-plate  which,  by  means  of  a  connecting  rod,  gives  a 
reciprocating  motion  to  the  striking  beam.  This  beam  is  supported  at 
a  point  about  two-thirds  of  its  whole  length  distant  from  the  connect- 
ing-rod end. 

The  two  clutches  mentioned  serve,  on  one  part,  to  throw  into  gear  the 
pinion  of  0'".30  with  the  driving  wheel  of  the  drum  of  the  capstan,  and, 
on  the  other  part,  to  drive  the  pulley  of  P".50  diameter,  keyed  on  the 
fly-wheel  shaft,  by  which  motion  is  given  to  the  sti'iking  beam,  at  the 
end  of  which  the  boring  tools  are  attached. 

The  two  brakes  placed  upon  the  fly-wheel  shaft  are  for,  the  purpose  of 
regulating  the  speed  of  the  descent  of  the  tools,  the  weight  of  which 
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miglit  cause  a  great  acceleration  of  speed,  and,  consequently  a  fracture, 
which  is  always  to  be  dreaded. 

The  timber  framing  which  forms  the  derrick  or  tower  for  the  sinking 
of  the  wells  is  more  simply  arranged  than  that  adopted  by  Mr.  Kind  in 
his  construction  for  sinking  large  shafts.  The  tools,  in  place  of  being- 
received  upon  a  platform  about  ten  metres  above  the  surface,  are  upon 
the  surface  itself,  and  it  is,  consequently,  much  more  easy  to  work  them. 
The  linked  chain  for  lifting  the  tools  has  stood  the  wear  of  ten  years 
without  any  accident;  while  the  breaking  of  the  cables  employed  in  the 
system  of  Messrs.  Kind  and  Chaudron  have  occasioned  serious  accidents 
and  delays. 

At  the  boring  of  the  wells  of  Passy,  undertaken  by  Mr.  Kind,  there 
were  two  machines  of  25  horse-power,  one  of  10  horse-power  working  the 
striking  beam,  and  one  of  15  horse-power  working  the  capstan  drum. 
The  trepan,  at  the  shank,  did  not  weigh  more  than  about  two  tons. 
Messrs.  Degousee  and  Ch.  Laurent  used  an  engine  of  only  15  horse-power 
to  work  their  trepan,  which  weighed  about  four  tons,  and  to  bring  the 
broken  or  bored  earth  to  the  surface.  This  engine  did  not  require  any 
repairs,  except  sucli  as  are  ordinarily  necessary  during  a  service  of  two 
years. 

BORING  TOOLS   OF  DEGOUSl^E  AND  LAURENT. 

The  construction  of  the  trepan  employed  at  the  artesian  well  of  La 
Chapelle  differs  completely  from  that  of  Mr.  Kind.  It  is  composed  of  six 
branches,  so  arranged  as  to  break  up  the  earth  in  an  annular  belt  or 
zone,  leaving  a  central  core.  The  six  teeth,  which  are  keyed  into  the 
blade-holder,  are  O'^.SS  wide,  and  the  mode  of  fixing  them  into  the  six 
branches  is  so  secure  and  solid  that,  up  to  this  date,  no  accident  has 
liappened.  Even  when  a  tooth  becomes  unkeyed  it  cannot  get  out  of 
the  blade-holder,  while  at  the  shaft  of  the  Hopital  there  have  been 
twenty-three  teeth  out  of  their  sockets,  all  of  which  fell  into  the  shaft. 
One  of  these  accidents  caused  a  stoppage  of  a  month. 

The  percussion  of  the  trepan  with  the  regular  rotating  movement  cuts 
out  an  annular  channel  of  0"\45  to  0"'.50  large,  leaving  in  the  center  of 
the  shaft  an  unworked  piece  of  earth,  or  core,  of  0"'.80  or  0™.90  diameter. 
This  mass,  when  in  slightly  coherent  earth,  crumbles  down  and  forms 
an  irregular  cone.  In  this  case  they  bolt  on  one  side  of  the  center  of 
the  tool  a  radial  or  a  transverse  blade,  which  triturates  the  core. 

This  trepan  weighs  about  four  tons.  Its  first  cost  is  greater  than  that 
of  Mr.  Kind's,  but  it  proves  iu  practice  to  be  much  more  solid  and  dura- 
ble, and  it  works  better. 

Messrs.  Degousee  and  Ch.  Laurent  have  been  very  successful  in  giv- 
ing a  free  fall  or  drop  to  their  trepan.  With  more  than  ten  thousand 
blows,  the  trepan  has  not  once  failed  to  be  caught  again  upon  the  de- 
scent of  the  rods,  and  its  fall  has  always  worked  with  the  greatest  regu- 
larity, while  at  the  shaft  of  the  Hopital  eighteen  fractures  of  pieces  of 
the  slide  have  occasioned  a  stoppage  of  more  than  a  month.  The  con- 
trivance for  the  free  fall  of  the  trepan  is  constructed  as  follows  :  A  mov- 
able piece  surrounds  the  shaft  above  the  hooks  and  terminates  in  a 
fork,  of  which  the  two  branches  extend  below  the  cutters  and  touch  the 
bottom  of  the  bore.  This  piece  is  not  lifted,  unless  the  borer  is  raised 
more  than  the  stroke  allowed  by  the  collar  which  attaches  around  the  , 
hooks.  The  upper  part  of  the'hooks  lifted  by  the  boring  rod  slides, 
therefore,  in  the  collar,  and,  meeting  a  striker  which  makes  them  open, 
the  tool  immediately  falls  with  all  its  weight  on  the  bottom  of  the  bore. 
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The  boring  rod,  beiug  lowered,  catches  the  tool  again  by  the  hooks,  and 
this  action  is  repeated  so  as  to  obtain  a  snccession  of  blows. 

The  suspension  rods  emploj'ed  by  Messrs.  Degousee  and  Oh.  Laurent 
are  of  iron.  They  have  a  section  of  0"'.045  square,  and  are  12™.00  long. 
These  rods  have  worked  for  two  years  without  accident,  and  they  are  bet- 
ter than  those  made  of  wood,  for  the  following  reasons :  It  is  evident  that 
wood  at  a  great  depth  \a  ill  acquire  from  the  pressure  of  the  water  a  density 
at  least  equal  to  that  of  the  water ;  and,  moreover,  the  iron  fittings  add  to 
the  weight  in  a  certain  proportion ;  and  if  we  compare  the  sections  of 
the  shafts  or  wooden  rods  of  the  wells  at  the  Hopital  with  those  of  iron  at 
the  wells  of  La  Ohapelle,  it  is  seen  tlmt  the  metre  in  length  of  the  first 
weighs  at  least  35  kilograms,  (70  pounds,)  while  that  of  the  second  does 
not  exceed  16  kilograms,  (32  pounds.)  It  is  true  that,  as  the  wooden 
rods  displace  a  greater  quantity  of  water,  their  weight  is  diminished; 
but  this  small  advantage  is  largely  overbalanced  by  their  rapid  deteri- 
oration, whether  in  store  or  at  work.  The  wood  in  drying  heats  and 
loses  its  qualities.  Well  made,  their  construction  appears  sufficiently 
costly  to  make  the  matter  of  renewing  them  at  each  sinking  rather  an 
important  item ;  they  augment  sensibly  the  cost  of  work  to  be  done. 
On  the  other  hautl,  the  iron  shafts  that  can  be  balanced,  as  practiced  by 
Messrs.  Degousee  and  Laurent,  require  for  their  descent  and  elevation 
but  a  little  more  force,  and  with  steam-engines  this  increase  of  expense 
is  so  little  that  it  may  be  disregarded. 

The  draining  and  cleaning  tools  of  the  wells  at  La  Chapelle  diflPer 
equally  from  those  of  Mr.  Kind,  and  they  are,  perhaps,  superior.  The 
modification  of  the  trepan  intended  to  work  out  the  annular  groove  or 
zone  led  to  a  modification  of  the  auger,  which  is  annular  and  composed 
of  nine  augers  joined  together,  of  0"\35  diameter. 

The  spoon  or  bucket  which  lifts  the  detritus  in  the  middle  of  the  wells 
is  a  cylinder  1™.00  in  diameter,  and  2'".50  in  height.  The  bottom,  in 
l>lace  of  carrying  two  valves,  is  pierced  with  seven  round  holes,  which 
are  closed  by  hemispherical  hollow  valves,  carrying  in  their  axis  a  shaft 
which  traverses  the  whole  length  of  the  spoon.  This  shaft  is  terminated 
by  a  handle  which  permits  the  workmen  to  lift  up  the  valve  in  order  to 
empty  out  the  mud  when  the  bucket  is  withdrawn  from  the  well.  This 
arrangement  is  intended  to  obviate  the  inconvenience  of  the  hinged 
valves,  which  often,  by  not  completely  closing,  let  the  matter  in  the 
bucket  escape  during  the  ascent  of  the  dredge. 

The  bucket  at  La  Chapelle  is  emptied  with  great  ease,  it  being  lifted 
one  metre  above  the  surface  and  placed  on  a  little  truck,  which  carries 
it  immediately  under  a  crane  placed  at  the  side  where  the  contents  are 
to  be  emptied. 

The  recovering  tools  are  composed  simply  of  the  ordinary  screw  bell, 
[cloche  a  vis,)  a  grapnel,  and  a  new  form  of  pincers,  with  four  branches. 
These  four  branches  are  arranged  in  a  parallelogram,  and  one  of  their 
*end-3  is  fixed  to  a  single  piece  bored  and  tapped  in  its  center.  It  is  easy 
to  understand  the  part  this  plays :  in  raising  or  lowering  the  nut  in  the 
screw,  which  is  attached  to  the  boring  rods,  the  four  branches  expand 
or  contract  at  will,  and,  resting  on  the  bottom  of  the  weU,  they  seize 
the  objects  which  may  be  there. 

TUBBING. 

The  artesian  well  of  La  Chapelle  traverses  the  Tertiary  strata  of  the 
Paris  basin,  and  penetrates  the  chalks  and  marls  of  the  Secondary. 
According  to  the  agreement  between  the  contractors  and  the  city,  the 
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boring  is  expected  to  be  600  metres  deep  before  it  reaches  the  ^vater- 
beariug-  bed  of  the  greeu  sand  formation.  After  -working  two  years,  the 
well  has  already  (1867)  reached  a  depth  of  337  metres,  but  it  has  been 
found  necessary  to  tub  or  line  the  shaft  to  avoid  the  caving  which  would 
inevitably  happen  without  it. 

A  first  column  of  sheet-iron  lining,  l^^.SO  diameter,  34™.50  high,  and 
weighing  about  thirty-six  tons,  was  put  in  immediately  below  the  pre- 
paratory pit,  which  last  was  lined  with  masonry  to  a  distance  of  about 
six  metres  below  the  surface,  where  the  working  platform  was  placed. 

A  second  column,  1™.70  diameter,  135  metres  high,  and  weighing  11 
tons,  was  next  put  in ;  and  lastly,  a  third  column  was  put  down  just  to 
the  chalk.  This  column  has  a  height  of  139  metres,  its  diameter  1'".37, 
and  its  weight  about  110  tons. 

The  columns  are  made  of  sheet  iron  of  a  mean  thickness  of  0™.02 ; 
the  height  of  each  section  being  determined  by  the  breadth  of  the  iron 
plates.  These  plates  were  fastened  together  by  rivets  with  countersunk 
beads,  so  that  the  interior  and  exterior  siu-face  of  the  lining  were  quite 
smooth. 

To  form  one  of  these  cylinders,  tico  sheets  of  iron  of  the  thickness 
of  O'^.Ol  are  taken  and  riveted  together  in  such  a  manner  that  one  of 
them,  the  inner  one  for  example,  projects  slightly  beyond  the  other,  and 
thus  forms  a  shoulder  to  which  the  next  section  above  can  be  riveted. 
By  this  arrangement  it  will  be  seen  that  each  column  of  tubbing  pre- 
sented the  same  diameter  throughout  its  length.  Wheji  the  sections  of 
the  column  are  thus  prepared,  they  are  lowered  and  put  together  as  they 
descend  into  the  well. 

This  operation  is  j^erformed  in  the  following  manner : 

A  wooden  frame  is  made  and  supported  upon  a  wheeled  truck.  This 
frame  is  composed  of  two  strong  vertical  walls  of  a  height  of  four  or  five 
metres,  connected  at  their  upper  part  by  a  cap  or  top,  to  which  four  nuts 
are  fixed  to  receive  four  screw^s  intended  to  sustain  the  pipe  in  its  descent. 
Each  of  these  screws  is  worked  by  two  men  by  means  of  a  crank  and 
bevel  gearing  conveniently  arranged. 

The  lower  i^art  of»these  four  screws  is  fixed  to  a  strong  circular  wooden 
plate,  about  0™.50  thick,  and  equal  in  diameter  to  the  inner  diameter  of 
the  column  that  is  to  be  lowered. 

Upon  the  working  platform  a  species  of  tubbing  in  wood  is  placed,  the 
interior  diameter  of  which  is  equal  to  the  exterior  of  the  iron  tubbing  or 
cylinder.  The  height  of  this  tubbing  is  two  metres ;  the  segments  of  which 
itiscompovsedare  united  together,  and  can  be  drawn  together  or  expanded 
by  means  of  screws,  so  as  to  squeeze  the  column  and  act  as  a  clamp  or 
support  during  its  descent.  When  this  kind  of  tubbing  is  put  in  place, 
and  the  frame  which  carries  the  screws  is  put  in  the  axis  of  the  well,  the 
first  section  of  pipe  is  brought  forward  and  placed  over  the  well.  Pre- 
viously several  iron  ears  are  bolted  upon  the  interior  face  of  the  tub,  and 
about  a  metre  below  its  upper  edge,  the  use  of  which  will  be  presently 
explained.  Other  x)rojecting  ears  are  fixed  in  the  inside  of  the  tub,  and 
on  these  ears  the  lower  part  of  the  wooden  plate  is  allowed  to  rest,  and 
is  then  bolted  to  them.  When  the  work  is  thus  prepared,  this  first  tub 
is  lowered  until  the  outer  ears  rest  upon  the  upper  edge  of  the  wooden 
tubbing  which  surrounds  the  column  on  the  outside.  The  inside  ears 
are  then  removed  and  the  pipe  is  su])ported  upon  the  outer  tub.  The 
inner  plate  of  wood  is  then  lifted  up  by  the  aid  of  the  screws,  and  the 
rivet  holes  of  the  ears  are  closed  up^  by  hot  rivets  with  countersunk 
heads.  The  second  cylinder  is  then  placed  in  the  axis  of  the  well.  This 
second  cylinder  has  inside  and  outside  ears  like  the  first,  and  the  circu- 
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lar  plate  is  introduced  and  bolted  to  tlie  ears.  These  bold  it  at  its  upper 
part,  and  it  is  then  lowered  regularlj-,  witb  tbe  aid  of  tbe  screws,  until 
tJie  lower  part  fits  into  tbe  first  cylinder.  Tbe  two  sections  are  tben  riv- 
eted together  by  bot  rivets.  Tbe  tub  is  tben  lifted  a  little  in  order  to 
remove  tbe  outside  ears  of  tbe  first  section  of  tbe  cylinder,  and  tbe  wbole 
is  allowed  to  descend  by  its  own  weight  till  tbe  outer  ears  of  tbe  top 
cylinder  rest  in  their  turn  upon  tbe  upper  part  of  tbe  wooden  tubbing. 
They  proceed  in  tbe  same  way  for  all  the  other  sections  of  the  column  or 
tubbing  of  tbe  well  until  it  is  finished. 

The  lowering  screws  are  each  calculated  to  withstand  a  strain  of  fifty 
tons ;  but  to  prevent  a  too  rapid  descent  of  the  lining  when  it  has  at- 
tained a  considerable  weight,  Messrs.  Degousee  and  Cb.  Laurent  make 
use  of  the  species  of  tubbing  upon  the  surface  of  tbe  working  pits  already 
noticed.  This  tubbing  not  only  serves  to  guide  tbe  column  and  to  make 
it  descend  vertically,  but  also,  and  above  all,  to  act  as  a  powerful  brake, 
and  thus  enable  tbe  workmen  to  control  the  velocity  of  the  descent  at  will. 

Tightening  tbe  segment  screws  gives  a  strong  compression  and  fric- 
tion over  a  height  of  two  metres,  sufficient  to  control  the  descent  of  tbe 
tubbing. 

The  three  columns  of  sheet-iron  lining,  which  have  been  mentioned, 
were  i)ut  in  place  by  this  system  of  operating  with  tbe  greatest  ease,  at 
tbe  rate  of  four  metres  a  day,  including  the  time  spent  in  rivetmg  tbe 
sections  of  tbe  tubbing. 

When  the  artesian  well  of  La  Chapelle  is  sunk  to  the  depth  of  GOO 
metres,  a  tub  in  one  column  will  be  lowered  to  tbe  same  depth.  Messrs. 
Degousee  and  Cb.  Laurent  projjose  to  employ  tbe  same  method  of  lower- 
ing, and  there  is  no  doubt  that  these  able  engineers  will  succeed  com- 
pletely in  this  magnificent  work. 

The  false  bottom  for  tbe  tubbing,  which  is  used  by  Messrs.  Kind  and 
Chaudron,  would  not  answer  in  this  case,  because  it  would  prevent  the 
water  from  rising  in  tbe  well.  Tbe  work  carried  forward  at  La  Chapelle 
proves  that  by  the  system  a  niveau  plein,  of  sinking  from  tbe  surface, 
large  shafts  for  mines  can  be  executed  by  tbe  tools  and  method  of  Messrs. 
Degousee  and  Cb.  Laurent  with  great  success  in  si*ailar  formations. 

At  the  Avell  bored  by  the  Messrs.  Dru,  the  depth  at  tbe  end  of  April, 
1867,  was  nearly  500  feet.  Tbe  weight  of  the  boring  tool  was  over  2  tons 
18  cwt.  Tbe  rods  were,  for  tbe  most  part,  of  wood,  with  iron  connec- 
tions, and  10  metres  long ;  two  rods,  or  a  length  of  20^^',  were  raised  and 
lowered  together. 

BOEINa  FOE  COAL. 

One  great  use  of  boring  api^aratus  abroad  is,  to  ascertain  the  thick- 
ness and  nature  of  the  strata  that  over-lie  coal  beds,  and  thus  to  know 
the  position  of  tbe  coal  and  tbe  probable  difficulties  and  expense  of  sink- 
ing shafts  to  reach  the  beds.  It  is  also  employed  to  ascertain  the  nature  o  f 
the  faults  and  dislocations  of  tbe  beds ;  the  extent  of  ancient  pits  and 
workings,  and  to  drain  such  places  by  piercing  to  them  in  advance  of 
tbe  new  galleries.  In  tbe  coal  district  at  Zwickau,  Saxony,  mining  con- 
cessions are  not  granted  until  coal  has  been  discovered  by  a  bore  hole 
or  other  means.  Tbe  Briickenberg  company  prospected  their  ground  by 
boring  to  a  depth  of  363  fms.  before  they  found  coal.  Tbe  following  are 
the  dimensions  of  the  hole  in  Saxon  measure : 

Diameter. 

1st  21  feet 6    feet. 

265  feet 20    inches. 

ISO  feet 18^  inches. 
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Diameter. 

315  feot '--.-. 171  iuclics. 

440  feet 15|  inclics. 

360  feet 141  iuclies. 

250  feet 12|  inches. 

122  feet 11^  iuclies. 

19Sfeet ^ 10    iuclies. 

73  feet 8i  iuclies. 

47  fe^et 7    iuclies. 

50  feet G    iuclies. 

For  many  sucli  operations,  the  diamoud  drill,  already 
fully  discussed,  may  be  found  superior  to  the  apparatus 
ordinarily  employed. 


BOEING  FOE  OIL. 

The  discovery  of  petroleum  in  quantities  in  Western 
Peuusj'lvauia,  West  Virginia,  Ohio,  Canada,  aud  other  lo- 
calities, has  given  a  great  development  to  the  art  of  well- 
boring  in  the  United  States.  The  cumbrous  pole-tools  have 
been  rejected,  and  the  cable,  upon  the  ancient  Chinese  sys- 
tem, substituted. 

The  great  advance  has  been  in  the  construction  of  the 
tools,  and  in  the  adoption  of  simple  apparatus  for  giving 
motion  to  the  drill  by  means  of  steam-power.  For  prospect- 
ing and  for  sinking-  to  moderate  depths  of  50  to  150  feet. 
We  spring-pole,  worked  by  hand,  is  frequentlj"  employed. 
This  was  the  apx^aratus  chiefly  used  in  California  a  few 
years  since,  when  the  oil  regions  were  prospected. 

The  constructions  in  common  use  in  Pennsylvania 
at  the  oil-wells,  and  used  for  a  time  during  the  oil 
excitement  in  California,  consists  of  a  derrick,  bull- 
wheel,  baud- wheel,  sansom-post,  and  walking-beam, 
and  a  portable  steam-engine.  The  descriptions  and 
dimensions  given  below  represent  the  average  as 
determined  by  experience. 

The  derricks  are  usually  constructed  of  plank  aud 
boards,  when  they  can  be  obtained,  or  of  unhewed 
poles.    They  rise  to  a  height  of  50  to  60  feet,  and 
taper  upward  from  a  base  about  15  feet  square. 
The  standards  are  of  two-inch  plank,  8  inches 
wide,   and  the  cross-braces  8  inches  wide  and  1 
inch  thick.     The  tools  are  suspended  by  the  cable,  WwM, 
which,  passing  over  the  pully  at  the  top,  descends 
at  the  side,  and  is  wound  upon  the  drum  of  the 
bull- wheel,  the  shaft  of  which  rest  on  bearings  in 
the   standards.      The  drum  of  the  bull-whe^l  is 
about  10  inches  in  diameter. 

The  walking-beam,  of  wood,  26  feet  long,  is  sup- 
ported at  the  center  upon  the  top  of  the  sansom- 
post.  One  end  is  connected  by  a  pitman,  with  a 
crank  of  22  inches  radius,  upon  the  end  of  a  shaft 
receiving  motion  by  a  belt  from  the  engine ;  the 

^ other  end,  projecting  within  the  derrick  and  di-  

Socket,  rectly  over  the  well,  carries,  susiiended,   the  tem-  Temper  Screw 
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per-screw,  to  wliich  is  attaclied  a  clamp  for 
seizing  upon  the  rope.  The  rotation  of  the 
crank-shaft  gives  a  reciprocating  motion  to 
the  end  of  the  beam,  and  this  is  imparted  to 
the  rope,  carrying  the  tools  at  its  lower  end. 

The  form  of  the  temiier-screw  is  shown  by 
the  figure.  By  this  the  drill  may  be  lowered 
or  "fed  out''  to  a  certain  extent  during  the 
progress  of  boring.  The  rope  is  seized  and 
held  fast  by  the  clamp ;  and  when  the  whole 
length  of  the  screw  is  fed  out  the  position  of 
the  clamp  is  changed. 

The  drilling  tools  consist  of  center-bits, 
reamers,  an  auger-stem,  sinker-bar,  and  the 
"jar,"  besides  a  socket  for  attaching  them 
to  the  lower  end  of  the  rope,  and  wrenches, 
and  other  accessories  to  aid  in  attaching 
I  and  unscrewing  the  bits.  There  are,  besides, 
a  variety  of  tools  for  recovering  broken  bits 
or  other  parts  of  the  apparatus  lost  in  the 
I  well,  and  sand  j)umps  for  removing  the  d6bris. 

The  bits  are  represented  by  the  annexed 
I  cuts.    They  are  3^  inches  broad  on  the  face, 
and  the  reamers  are  4^  inches.    They  are : 
made,  however,  of  various  sizes,  and  all  have 
strong  square  shanks,  so  that  they  may  be  | 
firmly  screwed  into  the  auger-stem,  made  of  || 
pj-inch  iron  and  20  feet  long. 

The  "jar"  is  a  contrivance  by  which  the 
j  auger-stem  and  bit  is,  in  a  measure,  de- 
tached from  the  rope.  By  it  a  blow  or  sud- 
den jerk  may  be  given  upwards  so  as  to 
loosen  the  bit  in  case  it  becomes  wedged  in  the  hole,  while  the 
same  device  serves  to  give  a  blow  downward  upon  the  auger, 
after  the  bit  strikes  the  bottom,  thus  doubling  the  efliciency  oi 


The  Wrcuclies. 


Bits  and  Eeamer  for  driUina;. 
The  Jar.  ° 

each  stroke.    It  serves  also  to  maintain  the  tension  of  the  rope  during 
the  stroke.    These  jars  are  made  of  IJ-inch  iron  on  the  sides,  with  12- 
inch  heads,  and  18-inch  stroke. 
The  sinker-bar,  10  feet  long,  is  attached  by  a  screw  to  the  upper  end 


THE    MECHANICAL   APPLIANCES    OF   MINING. 


537 


of  tlie  jar,  and  above  this  is  the  rope-socket,  securely  united  by  means 
of  rivets  to  the  end  of  the  rope. 

The  bits  and  other  parts  of  the  drilling  tools  are  connected  and 
disconnected  by  means  of  two  large  wrenches,  3  feet  9  inches 
long,  with  broad  flat  heads,  shaped  as  shown  in  the  figures. 
The  drilling  ropes  or  cables  vary  from  IJ  inch  to  1^  inch 

diameter,  and  weigh  from  48  pounds  to  86  pounds  per 

100  feet. 
The  sand  pumps  made  of  heavy  sheet-iron,  or  of 

galvanized  iron,  sometimes  of  copper;  are  :  ; 

about  5  feet    long,  and  from  3  inches  to  4  i  ! 

inches  in  diameter,  and  are  fitted  with  leath- 
er valves  resting '  upon  iron  seats,  as  indi- 
cated at  the  lower  end  of  the  figure. 
These  tools,  and  the  iron  fittings  for  the 

walking-beam,  wheels,  and  other  parts  of 

the  apparatus  for  well-boring,  are  manufac-  |{  iiimji  ,| 

tured  by  Messrs.  Hart,  Ball  &  Hart,  of  Buf- 
falo, Xew  York,  to  whom  I  am  indebted  for 

the  illustrations.    Tlie  steam-engines  in  use 

are  portable,  and  generally  from  8  to  10 

horse-power.     A  900-foot  well  can  be  drilled 

with  an  8  horse-power  engine.     Eope  for  a 

well  900  feet  deep,  with  the  tools,  will  weigh 

about  800  i^ounds. 

Before  commencing  to  drill  it  is  usual  to 

drive  down  a  cast-iron  pipe  through  the 

loose   soil  and  alluvial  deposits  until  the 

firm  bed-rock  is  reached.     These  pipes  are 

made  in  lengths  of  eight  feet,  and  are  from 

five  to  six  inches  in  diameter.    They  are 

joined  together,  end  to  end,  by  means  of  J^ 

wrouglit-iron  bands  carefully  welded  and" 

sized  to  shrink  on  to  a   shoulder  turned 

ui)on  each  end  of  the  pipe  in  a  lathe,  so 

that  a  flush  joint  is  formed  by  the  band. 

The  lower  end  is  made  sharp,  atid  the  baud 

is  edged  with  steel.    This  form  of  joint  has 

been  patented  by  Mr.  Bolles,  whose  name  it 

bears,  and  it  gives  great  satisfaction.     The 

five-inch  lengths  weigh  55  pounds  per  foot, 

or  440  pouiuls  in  all;  and  the  six-inch  69 

pounds  per  foot,  or  552  pounds  per  length. 
For  lining  the  wells  wrought-iron  tubing  is 

used,  made  with  screws  and  sockets  or  with 

flush  joints,  but  always  smooth-finished  in- 
side.   The  sizes  vary.     For  the  light  kinds, 

from  one  and  a  half  to  four  inches  for  the 

inside  diameter,  and  from  1.60  pound  to  6 

pounds  per  foot.    The  heavier  tubing  ranges 
Sand    from  one  and  a  half  inches  in  diameter,  and  stuffing  Box.  Oil  Pump. 
Pump.  2.70  pounds  per  foot,  to  6  inches,  weighing  18.7  pounds  per  foot. 
These  large  sizes  are  seldom  used  for  oil  wells. 

Pumps  are  made  of  wrought-iron  pipe  lined  with  heavy  seamless  brass 
tubes  bored  perfectly  true,  or  of  heavy  brass  tube  alone.     One  of  the 


lilH  I.! 


I 


last-mentioned  construction,  five  feet 


long, 


is  shown  by  the  annexed 
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figure,  in  wliicli  a  portion  of  tbe  interior  is  seen  with  the  two  valves  and 
boxes.  Those  valves  are  made  of  gun  metal,  and  are  fitted  with  great 
care.  The  packing  is  made  of  the  best  oak -tanned  leather.  Ball  valves 
are  generally  used.  The  pump  here  represented  is  manufactured  by  the 
Messrs.  Hart,  and  they  have  made  an  improvement  upon  the  ordinary  con- 
struction, by  which  the  lower  ball  valve  may  be  loosened  from  the  top 
of  the  guard  over  the  valve  seat,  to  which  it  sometimes  becomes  attached 
by  the  accumulation  of  a  deposit.  A  projecting  point  at  the  bottom  of 
the  upper  box  enters  the  hole  in  the  top  of  the  lower  box,  and  thus  forces 
down  the  ball.  The  portion  of  this  projection  nearest  to  the  box  has  a- 
screw  thread  cut  upon  it,  and  may  be  screwed  into  the  box  below,  so 
that  they  may  both  be  drawn  out  together.  The  pump  barrels  are 
usually  five  feet  in  length. 

At  the  top  of  the  well  a  stuffing  box  and  elbow  pipe  is  fitted.  The 
construction  of  this  box  and  the  form  of  the  joint  for  attaching  to  the 
sucker  rods  is  shown  in  the  figure.  The  stuffing  is  kept  in  place  and  is 
pressed  firmly  upon  the  plunger-rod  or  piston  by  means  of  the  follo^^'er, 
made  of  brass.  The  plunger-rods  are  five  feet  long,  are  made  of  one- 
inch  diameter  cold-rolled  iron,  and  are  perfectly  polished. 

One  other  important  adjunct  of  a  complete  oil  well  is  the  seed-bag, 
the  use  of  which  is  to  fonu  a  water-tight  joint  or  packing  around  the 
tube  or  lining  of  the  well,  and  thus  shut  off  all  communication  between 
the  water  of  the  upper  strata  and  the  oil-bearing  crevices  or  chambers 
below. 

This  bag  is  made  of  leather,  and  is  filled  with  flax-seed.  It  is  put 
around  the  tube  and  is  pushed  down  to  the  proper  place,  and  soon  be- 
comes so  much  swollen  by  the  absorption  of  water,  that  it  fills  the  space 
between  the  tube  and  the  walls  perfectly,  and  shuts  off  all  communica- 
tion around  the  tubing  for  either  water  or  oil  from  above  or  below. 

THE  AMERICAN  TUBULAR  WELL. 

A  very  expeditious  and  simple  apparatus  for  obtaining  water,  where 
it  is  not^it  very  great  depths  below  the  surface,  and  in  alluvial  soil,  is 
here  worthy  of  mention.  It  is  known  as  the  tubular  pump,  or  tubular 
well,  and  consists  merely  of  a  wrought-iron  tube  an  inch  or  two  in  di- 
ameter, which  forms  the  pump  barrel.  This  is  fitted  with  a  valve  near 
the  bottom,  and  tipped  at  the  end  by  a  sharp-pointed ,  steel  plug.  This 
sharp  point  permits  the  whole  tube  to  be  driven  down  into  the  soil  until 
the  watery  ground  is  reached,  when,  by  raising  the  pipe  a  few  inches, 
the  plug  is  detached,  and  the  lower  end  of  the  pipe  is  left  open,  while, 
at  the  same  time,  a  small  water  chamber  is  formed.  By  inserting  a 
pump-rod,  with  a  lift-box,  water  may  be  pumped  to  the  surface  in  a  con- 
tinuous stream. 

This  simple  pump  has  worked  well  in  sandy  and  gravelly  soils,  and  is 
said  to  have  been  of  great  service  to  the  British  forces  in  Abyssinia.  It 
could  doubtless  be  used  to  great  advantage  in  many  places  throughout 
the  G-reat  Basin  and  in  California. 


CHAPTER  LXIX. 

BORING  LARGE  MINING  SHAFTS. 

The  methods  of  boring  shafts  of  large  diameter  have  of  late  years  been 
carried  to  great  perfection  abroad,  especially  in  France  and  Belgium, 
and  there  is  little  doubt -Ihat  they  might  be  introduced  with  advantage 
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in  some  sections  of  tlie  western  coal-fields ;  and  perhaps,  also,  in  tlie 
metalliferous  regions  among  the  harder  metamorphic  rocks.  It  is  there- 
fore deemed  appropriate  to  give  a  short  description  of  these  methods 
and  of  some  of  the  great  results  which  have  been  achieved. 

Probably  the  most  important  advance  in  the  art  of  mining,  of  late 
years,  is  in  the  sinking  of  large  shafts  by  boring.  Boring  into  the  earth 
to  great  depths  is  no  longer  confined  to  explorations  in  search  of  water 
or  oil,  liquids  which  will  freely  flow  out  in  quantity  through  small  open- 
ings, but  it  is  now  resorted  to  for  the  construction  of  deej)  shafts  through 
which  solids,  such  as  coal  and  metallic  ores,  are  to  be  hoisted. 

Even  artesian  borings  have  been  increased  in  size  until  they  resemble 
rather  mining  shafts  than  the  former  borings,  only  a  few  inches  in  di- 
ameter. The  art  of  boring  has  received  a  great  impetus  from  the  ne- 
cessity of  boring  larger  and  deeper  wells  for  the  supply  of  the  city  of 
Paris  with  w^ater.  Several  wells  have  been  commenced  with  a  diameter 
of  more  than  three  feet,  accounts  of  which  were  given  in  a  former 
chapter. 

In  order  to  bore  shafts  and  wells  of  such  great  diameter  it  is  necessary 
to  use  tools" of  immense  size,  weight,  and  strength,  and  steam-power  to 
move  and  work  them.  The  great  improvements  are  due  chiefly  to 
Messrs.  Fantet,  Dru,  Degousee  and  Mulot,  in  France ;  Sello,  Kind,  and 
Oeynhausen,  in  Germany;  Jobard,  Guibal,  and  Chaudron,  in  Belgium. 

The  most  striking  feature,  next  to  Ijoring,  of  this  system  of  shaft- 
sinking,  is  that  the  work  is  executed  and  the  shaft  is  lined  without 
pumping  the  water  out  of  the  excavation.  The  sinking  proceeds  under 
water,  and  the  shaft  is  not  drained  or  entered  by  miners  until  it  is  com- 
pleted and  lined  from  top  to  bottom. 

The  method  thus  finds  the  most  useful  application  in  regions  where 
the  strata  to  be  passed  through  are  highly  charged  with  water,  and,  in 
fact,  it  owes  its  perfection  to  the  necessity  of  penetrating  through  wa- 
tery and  difficult  ground  in  the  northern  French  coal-fields.  The  ex- 
pense and  extreme  difiiculty  attending  such  operations  in  the  ordinary 
way  is  well  known.  Burat  estimates  that  a  capital  of  upwards  of 
$000,000  is  expended  in  opening  a  coal  mine  with  a  productive  capacity 
of  100,000  tons  annually.  Examples  of  a  still  greater  outlay  are  not 
wanting.  Warrington  Smyth,  the  great  British  i^rofessioual  authority 
upon  mining,  states  that,  in  consequence  of  the  difiiculty  of  i>ierciug 
through  the  strata  overlyiug  the  coal  in  Durham,  England,  sums  of 
£40,000,  £60,000,  and,  it  is  even  said,  £100,000,  have  been  expended  on 
a  single  shaft. 

As  early  as  1860  M.  Chaudron  succeeded  in  sinking  an  air-shaft  at 
Peronues,  where  the  watery  beds  extended  from  the  43d  metre  to  105 
metres  in  depth ;  and  M.  de  Vaux,  inspector  general  of  mines,  Belgium, 
reported  in  1801  that  the  work  had  been  executed  for  less  than  one- 
quarter  of  what  it  would  have  cost  if  sunk  in  the  ordinary  way. 

In  the  coal  basin  of  Saarbruck,  in  tlie  north  of  France,  at  L'Hopital,  the 
Saint  Avoid  Company  desired  to  sink  two  shafts,  one  for  ventilation,  and 
the  other  for  extraction.  There  were  150  metres  in  thickness  of  water- 
bearing strata  to  be  passed  through.  After  numerous  unsuccessful 
efforts  before  the  year  1858,  and  an  expenditure  of  more  than  21,000,000 
francs,  about  $4,200,000,  the  attempt  to  execute  the  work  in  the  ordi- 
nary manner  was  abandoned,  and  recourse  was  had  to  the  engineers 
Messrs.  Kind  and  Chaudron,  who,  by  the  boring  process  a  nivecmplein, 
succeeded  in  sinking  and  lining  the  two  shafts  in  the  most  satisfactory 
manner  in  less  than  thirty  months,  and  at  a  cost  of  less  than  700,000 
francs,  which  includes  the  cost  of  installation  and  the  tools — nearly  one- 
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seventh  of  the  whole  sum.  The  tools  used  in  this  wovk,  and  sections  of 
the  cast-iron  lining  or  tubing,  were  exhibited  at  the  Exposition  of  1867, 
and  have  been  reported  upon  in  the  series  of  reports  by  the  United  States 
commissioners.  They  are  also  described  in  the  reports  of  the  interna- 
tional jury,  and  I  am  indebted  for  many  of  the  figures  here  given,  sup- 
plementary to  my  own  notes  at  the  Exposition,  to  the  report  of  M.  Ger- 
naert.* 

The  tools  consist  of  enormous  trepans,  one  of  which  weighed  no  less 
than  14,000  kilogrammes,  about  15  tons,  so  large  and  ponderous  that 
it  was  hardly  possible  to  conceive  of  its  being  suspended  in  a  shaft,  and 

made  to  rise  and  fall  upon 
Q  the  rocks  at  the  bottom. 

(_  I  177*  '  -^  The  general  construction oi 
the  trepans  will  be  under- 
stood from  the  annexed  fig- 
ures. The  massive  frame- 
work is  armed  at  the  bot- 
tom with  stout  chisel-like 
teeth  of  steel,  securely  at- 
tached in  conical  sockets, 
aud,  in  the  most  approved 
forms  of  the  apparatus, 
bolted  in,  or  so  strongly 
keyed  that  they  cannot  be 

/;;ijUXrniIT] CnraaU'di  loosened  and  lost  out  in  the 

,,     .     ^  "  pit    during     the     violent 

Massive  Trepans.  ^j^^^j.^  ^^  working.  The  an- 

nexed figure  shows  the  form  of  a  full-blade  trepau,  {a  lame  pleine^)  as 

used  by  Messrs.  Dru  Brothers,  successors  to 
Messrs.  Mulot,  in  boring  at  the  Bidtc-mix- 
CalUes.  One  of  the  preceding  figures 
shows  the  construction  of  a  trepau  with  a 
guide  rod  at  the  bottom,  as  used  by  M, 
Kind,  for  enlarging  holes  already  bored 
by  a  smaller  tool.  This  form  is  made  with 
a  detaching  apparatus  at  the  top,  (not 
shown  in  the  figure,)  so  that  it  can  be 
raised  and  dropped  in  the  hole.  It  cuts 
by  the  percussive  force  of  the  blow. 

The  notable  example  of  boring  large 
shafts  by  the  method  indicated,  was,  as 
already  mentioned,  the  construction  of  two 
shafts  in  the  department  of  the  Moselle, 
Frauce,  at  L'Hopital,  for  the  St.  Avoid 
Company.  Two  borings  were  made  ;  one 
for  an  air-shaft  (No.  1)  with  a  diameter  of 
1™.80  within  the  tubbing,  and  2™  .50  in  its 
greatest  diameter ;  the  other  (or  No.  2) 
for  a  winding  or  hoisting  shaft  was  bored 
with  a  diameter  of  4i".10,  and  was  S'^AO 
when  finished.  The  operations,  according 
to  this  method,  succeed  in  the  following 
Dill's  Trepan.  Order : 


Report  of  M.  Gernaert  in  the  jury  reports. 
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1.  Construction  upon  the  surface — buildings  and  deriieks, 

2.  Boring-  the  pits. 

3.  Lowering  the  tubbing. 

4.  Puddling  or  packing. 

5.  Packing  at  the  base  of  the  tubbing. 

1.  Surface  preparations.— Tl]iQ  preliminary  operations  consisted  in  the 
construction  of  the  necessary  buildings  for  the  engines  and  tools,  and 
the  erection  of  a  derrick  over  the  site  of  the  pit.  AJl  these  Avere  of  tem- 
porary construction,  intended  to  be  used  merely  during  the  pi-ogress  ol 
the  work. 

The  derrick  was  made  of  four  supports  stroflgly  framed  together,  and 
sustaining  a  i)latform  about  thirty  feet  above  the  surface  of  the  ground. 
Upon  this  a  railway  or  tram-road  was  laid  for  the  trucks,  which  carried 
the  boring  tools  and  rods. 

The  engines  for  sinking  comprised  the  capstan^  thejumj)er,  and  the 
dotikey-engine.  The  capstan  was  used  for  lowering  and  hoisting  the 
boring  tools  in  the  pits,  and  for  lowering  the  tubbing  or  lining  of  the 
shaft.  The  engines  had  a  nominal  force  of  25  horse-power.  The  diam- 
eter of  the  cylinder  was  0™.56,  and  the  length  of  the  stroke  0™.70.  The 
respective  diameters  of  the  gearing  were  i™.70  and  O'^.SS.  Admitting  an 
eftective  pressure  of  three  atmospheres,  the  initial  force  upon  the  driv- 
ing shaft  was  48,513  kilogi^ammes. 

The  first  rope  used  at  the  air-shaft  had  a  section  of  54  square  centime- 
tres, capable  of  sustaining  a  strain  of  5,400  kilogrammes.  It  was  made  of 
good  hemp ;  but  after  working  for  one  year,  it  broke  in  lifting  a  trepan 
weighing  3,858  kilogrammes.  The  tool  fell  from  a  height  of  80  metres, 
taking  with  it  17  metres  of  the  rope.  This  accident  occasioned  a  stop- 
page of  nine  days.  The  cable  was  replaced  by  another  having  a  section 
of  85  square  centimetres,  and  after  using  it  for  fourteen  months  the 
work  was  suspended  for  three  days  in  order  to  make  a  new  splice. 

The  second  machine — the  jumper — was  made  of  an  engine  cylinder, 
open  at  the  bottom  and  closed  at  the  top.  The  piston-rod  was  connected 
directly  with  the  wooden  beam,  carrying  the  tool  for  cutting  and  boring 
at  its  other  end.  By  the  alternate  lifting  and  falling  of  this  tool  with 
the  attached  beam,  the  rock  was  cut  away.  The  diameter  of  the  piston 
of  the  jumper  was  0^.60,  and  the  greatest  length  of  stroke  was  one 
metre.  The  jumper  did  not  require  any  repairs  during  the  whole  opera- 
tion of  sinking  the  shaft. 

The  third  machine — the  donkey-engine — was  used  to  work  a  pump  for 
hot  and  for  cold  water.  It  is  indispensable  for  the  supply  of  the  boiler, 
as  the  capstan  and  the  jumper  work  irregularly.  Experience  has  shown 
that  the  feed-i^umps  should  be  in  duplicate,  so  as  to  avoid  the  necessity 
of  stopping  for  repairs. 

The  preparations  for  sinking  the  air-shaft  were  commenced  in  October, 
1862,  and  were  finished  in  the  following  month  of  April.  The  expense 
was  as  follows : 

Francs. 

Buildings 28, 302. 65 

Machines  and  tools 37, 326. 91 

Total 65,  629. 56 

Boring  tlie  pits. — Before  commencing  the  sinking  with  the  special 
tools,  a  preparatory  pit  was  sunk  to  a  depth  of  21^.40,  and  was  lined 
with  masonry  to  a  diameter  of  2^1.80  up  to  within  5  metres  of  the  sur- 
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face,  Avlierc  tlie  diameter  was  increased  to  4  metres.    This  shoulder  in 
the  stone  lining  afforded  a  foundation  for  a  i)latform. 

The  sinkinji'  was  accomplished  by  two  different  operations.  First,  a 
central  pit  of  1^.37  was  sunk  and  then  enlarged  to  2'^.26.  The  debris  of 
this  enlargement  fell  into  the  first  pit.  The  tubbing  was  inserted  in  the 
enlarged  pit. 

The  boring  tools  employed  in  these  oj)erations  will  now  be  described; 
the  scraper,  the  scrape-hook,  and  other  apparatus  was  used  indiscrim- 
inately in  the  two  pits. 

The  little  trepan  first  employe(\  weighed  2,085  kilogrammes,  and  was 
formed  of  two  principal  parts — the  fork  and  the  blade.  The  blade  was 
1™.2G  long,  and  had  teeth  of  cast-steel,  or  of  iron  faced  with  steel.  These 
teeth  increased  the  diameter  of  the  trepan  to  1™.37.  The  blade  was 
joined  by  means  of  keys  to  two  strong  iron  arms,  which  were  united 
above  with  a  central  shaft,  which  was  connected  by  a  slide  with  the 
suspension  apparatus. 

This  trepan  worked  easily  through  the  sandstone  of  the  Vosges — f/rds 
(les  Vosges.  The  fall  given  was  0^.30.  The  progress  per  day  was  at  first 
Om.79,  and  it  diminished  to  0^.52,  and  then  to  0^.28  at  a\lepth  of  121 
metres ;  but  at  135  metres  in  depth,  in  a  stratum  of  strongly  aggregated 
silicious  red  sandstone,  the  progress  was  only  0™.15  and  0"i.ll.  It  was 
soon  found  that  this  trepan  was  too  light  to  stand  the  shocks  of  the 
blows,  and  three  successive  ruptures  of  the  stem  made  it  necessary  to 
procure  a  stronger  trepan,  weighing  3,858  kilogrammes,  divided  among 
the  various  parts,  as  follows : 

Kilos. 

Body  of  trepan 2,  700 

Guide 340 

Blade 230 

Four  teeth  of  the  head 148 

Four  intermediate  teeth 88 

Plates  and  keys 352 

Total  weight 3, 858 


The  teeth  are  fixed  upon  this  mass  of  iron  by  means  of  keys.  The 
sockets  for  the  reception  of  the  tenons  are  conical,  and  are  0"M0  in  diame- 
ter at  the  base  and  O'^.OO  at  the  top.  The  progress  in  the  work  made  by 
this  trepan,  from  the  commencement,  was  from  0'".28  to  0^^.32,  and  even 
as  high  as  0"\83,  giving  a  mean  of  0'".39,  being  three  times  as  much  as 
made  by  the  first  trepan.  This  shows  clearly  that  the  heavy  trepans  are 
best  for  the  hard  strata. 

The  trepan  which  was  first  used  for  the  enlargement  of  the  pit  to  the 
diameter  of  2'".5G  had  a  blade  2™.46  in  length ;  it  was  formed  like  the  lit- 
tle trepan  first  used,  and  had  a  blade  fixed  upon  a  fork,  and  weighed  in 
all  3,980  kilogrammes,  divided  as  follows: 

Kilos. 

Fork 2, 500 

Blade 906 

Six  teeth  of  the  head 102 

Three  intermediate  teeth 48 

Two  plates ..-: 430 

Total  weight 3, 980 
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In  order  to  avoid  the  frequent  breaking-  out  of  tlie  teeth,  this  trepan 
was  lifted  only  (»"\20.  The  progress  made  with  it  daily  was  from  1^".10 
to  0"'.18  at  the  last,  when  a  stratum  of  hard  sandstone  was  encountered 
and  the  weight  of  the  trepan  was  found  to  he  insufficient.  Two  blades, 
one  above  the  other,  were  then  united  to  the  fork  by  rings  and  bolts. 
Each  of  these  blades  carried  the  teeth  so  as  to  cut  the  strata  in  two 
steps.  This  new  tool  weighed  about  5,000  kilogrammes.  It  Avorked 
four  months,  and  required  frequent  repairs.  The  rate  of  progress  per 
day  was  only  0™.ll.  It  was  then  decided  to  replace  this  trepan  by  a 
more  massive  one,  weighing  8,000  kilogrammes,  and  2".50  in  diameter. 
With  this  the  ])rogress  was  increased  to  O'^.SI  a  day,  thus  showing  a 
second  time  that  in  hard  rock  heavy  trepans  are  required. 

The  diameter  of  the  pit  at  the  beginning-  was  2'".5G;  at  134'"  depth  it 
was  reduced  to  2^^.45 ;  at  155'"  depth  it  was  reduced  to  2'".10;  from  155"^.00 
to  155"\50  depth  it  was  reduced'to  2"i.33;  from  155"'.50  to  158"\00  depth 
it  was  reduced  to  2™.25.  At  this  depth  the  little  pit  was  continued  for  a 
depth  of  seven  metres,  and  a  circular  curb  of  0"'.10  was  fixed  to  receive 
the  base  of  the  tubbing-. 

The  work  of  sinking  this  air-shaft  lasted  about  twenty-eight  months 
and  a  half.  The  central  pit  required  392  days,  including  46  days  during 
which  work  was  stopped,  so  that  only  346  of  actual  work  were  necessary. 
The  enlarging  operations  to  a  diameter  of  2"^.56  occupied  409  days,  in- 
cluding 148i  days  of  no  work.  The  depth  of  the  central  pit  being 
143'".70,  (equal  to  471.46  feet,)  the  mean  progress  for  each  working  day 
was  4"M5,  (13  feet,)  and  the  enlarging  to  2"'.40  gave  a  daily  mean  of 
4^.25  for  a  depth  of  130-^.60. 

The  expenses  of  boring  were  as  follows : 

Francs. 

Salaries  and  wages 55,  039.  81 

Fuel 12,  513. 11 

Oil  and  grease 2, 381.  71 

Ropes 2,  987.  20 

Iron,  steel,  and  repairs  to  tools .     12,  530.  90 

Cartage  and  sundries 7, 500.  66 

Total 93,  013.  39 


TuBBiNa. — Before  entering  upon  a  description  of  the  operation  of 
tubbing  the  air-shaft,  it  will  be  best  to  explain  the  system  adopted  by 
Messrs.  Kind  and  Chaudron. 

The  tubbing  of  the  pits  is  accomplished  by  lowering-  into  them  a  me- 
tallic cylinder,  which  finally  rests  upon  a  proper  seat  or  foundation, 
carefully  cut  for  it  at  the  bottom.  This  cylinder  is  made  smaller  than 
the  bore  of  the  pits,  and  the  space  between  the  cylinder  and  the  walls  is 
aft^^rward  puddled  or  filled  in  with  concrete,  so  as  to  make  a  solid  con- 
tinuous lining.  The  metallic  cylinder  or  tubbing  is  formed  in  sections 
of  a  cylinder,  made  of  cast  iron,  and  i^rovided  with  flanges  projecting 
inward,  by  which  they  are  securely  bolted  together.  One  section  or 
length  is  added  after  another  to  the  top  as  the  whole  descends  in  the 
pit,  so  that  at  the  completion  of  the  work  the  whole  pit  is  lined  with 
iron  from  the  top  to  the  bottom.  The  outer  surface  of  all  these  sections 
of  the  cylinder  is  quite  smooth;  but  in  the  inside,  besides  the  flanges 
for  the  bolts,  there  are  horizontal  ribs  or  webs  cast  with  each  segment, 
and  intended  to  streugthen  them. 

The  thickness  of  the  tubbing  will  evidently  vary  with  the  diameter  of 
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the  pits  and  that  of  the  different  segments,  according  to  their  i:>osition 
in  the  pit.  Messrs.  Kind  and  Chaudron  determine  the  thickness  by  the 
following  formnla: 

E  X  P 

Ti]  Am  ()->    y    . 

E  represents  the  thickness  of  the  tub,  E  the  radius,  and  P  the  pressure 
expressed  in  kilogrammes  upon  the  square. 

M.  Gernaert,  of  the  International  Jury  of  the  Paris  Exposition,  says 
that  the  principal  merit  of  the  success  at  L'Hopital  should  be  given  to 
the  inventors  of  the  method  of  lining  the  shafts  while  full  of  water. 
The  jury  awarded  the  highest  order  of  prizes  under  the  title  of  co-oper- 
ators to  the  engineer,  M.  Kind,  of  the  kingdom  of  Saxony,  and  to  M. 
Ohaudron,  of  the  mining  cori)s  of  Belgium,  particularly  for  the  improve- 
ments in  lining  or  tubbing,  which  form  an  indispensable  complement 
to  the  process  of  boring  shafts  in  w^atery  strata,  and  without  which  the 
l^erforations,  however  large,  would  not  have  any  great  practical  value. 

The  operation  of  boring  was  not  new.  Many  engineers  had  succeeded 
in  excavating  shafts  of  large  diameter  in  this  manner,  but  the  great 
difQculty  was  to  secure  a  firm  and  water-tight  lining  for  them.  M.  Kind 
had  proposed  to  lower  tubbings  made  of  wooden  staves  held  by  metal 
hoops.  Many  shafts  were  lined  in  this  way,  but  all  or  nearly  all  were 
failures.    A  shaft  was  finished  in  this  manner  at  Dalbuch,  in  West- 

l)halia  5  but  when  the  WiV 
^^  ter  was  pumped  out,  down 
to  a  certain  level  the  press- 
ure displaced  the  staves 
and  it  became  necessary 
to  insert  very  heavy  iron 
rings      throughout      the 
whole  extent  of  the  tub- 
bing.   But  notwithstand- 
ing these  expensive  efforts 
the     quantity    of    water 
s  which     forced     its     way 
through  the  vertical  joints 
was  sufficient  to  supply  a 
powerful  pump. 
Cast-iron  tubbing  made 
^  in  segments  of  a  cylinder 
^  and  bolted  together  was 
next  employed ;  but  even 
these,notwithstandiug  the 
great  care  used  in  fitting 
and  placing  them,  allowed 
water  to  penetrate,  espe- 
daily  along  the  vertical 
^joints.    But  at  L'Hopital, 
&lls  ^^*      Chaudron     avoided 
i^,^  these  difficulties  by  cast- 
Svt  ing  sections  of  the  cylin- 
drical tubbingin  one  piece. 
These  sections  were  made 
about  l°i.50  high  and3°i.40 
Cylinder  aud  Moss  Box.  in   diameter    and  varied 

in  thickness  from  0"^.  060  to  0^1.028,  but  were  strengthened  by  ribs  and 
flanges  on  t]i£  inside,  which  served  also  for  bolting  one  section  to  another. 
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The  opposing  faces  of  these  cylindrical  sections  were  truly  turned  or 
planed  down  at  right  angles  with  the  axis,  so  that  they  fitted  accurately 
one  upon  another.  The  joint  was  made  more  perfect  and  tight  by  a 
packing  of  heavy  sheet  lead. 

The  shaft  having  been  bored  to  the  proper  depth  through  the  watery 
ground,  and  a  firm  seat  or  socket  secured  at  the  bottom  in  solid  and 
comparatively  impermeable  rock,  the  next  operation  was  to  lower  the 
cast-iron  tubbing  to  its  place.  This  was  accomplished  in  the  most  in- 
genious manner  by  M.  Cbaudron,  by  tightly  closing  the  bottom  segment 
of  the  cylinder  with  a  hemispherical  cap,  so  secured  that  it  could  be 
afterward  removed,  and  then  floating  the  cylinder  in  the  water  of  the 
pit.  But  in  order  to  secure  the  descent  as  section  after  section  was 
added  at  tbe  top  a  central  open  column  or  tube  e  e  was  bolted  to  the  bot- 
tom, and  through  this,  by  means  of  holes  drilled  at  proper  distances, 
water  was  allowed  to  enter  the  inside  of  the  cylinder  for  the  purpose  of 
sinking  it,  and  to  aid  in  keeping  it  in  a  vertical  jjosition.  The  annexed 
woodcut  shows,  in  section,  the  cylinder,  the  convex  bottom,  the  central 
or  equilibrium  column,  the  moss-box,  and  the  suspending  rods  h  h  and  h' 
h'.  The  moss-box  is  a  contrivance  similar  in  its  objects  and  application 
to  the  seed-bag  used  by  the  borers  of  petroleum  wells  to  cut  off  the  in- 
gress of  water  from  strata  around  the  pipe.  By  means  of  the  moss, 
expanded  laterally  when  the  cylindrical  column  of  cast-iron  tubbing  is 
allowed  to  rest  upon  it,  a  tight  joint  is  formed  between  the  firm  rock  at 
the  bottom  and  the  cast-iron  tubbing,  thus  effectually  shutting  out  the 
water. 

The  entire  cost  of  sinking  the  first  shaft  (or  shaft  No.  1)  at  L'Hdpital 
through  the  watery  strata  to  a  depth  of  140  metres,  the  internal  diam- 
ter  being  1™.80,  amounted  to  255,041.27  francs,  divided  thus: 

Francs. 

Preliminary  works 65,629.56 

Sinking  the  pit 93,013.39 

Tubbing 78,577.53 

Concreting 11,811.20 

Packing 6,009.59 

Total 255,041.27 


Which  gives  an  expense  of  1,600  francs  per  running  metre. 
The  cost  of  shaft  JS'o.  2  is  estimated  as  follows : 

Francs. 

Preliminary  works 104,571.77 

Boring  the  shaft 141,659.31 

Piping 169,220.07 

Concreting 15,000,00 

Packing 10,000.00 

Total 440,451.15 


or  at  the  rate  of  3,100  francs  per  running  metre. 

The  preliminary  work  commenced  in  September,  1863,  and  on  the  6th 
of  April  the  concreting  was  finished ;  the  work  lasted  three  years  and  a 
half. 

H.  Ex.  Doc.  207 35 
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CHAPTBE  LXX. 

MACHINES  FOR  CUTTING  OUT  COAL. 

Before  proceeding  to  throw  down  coal  from  its  place  in  the  bed  it  is 
necessary  to  undercut  it,  that  is,  to  excavate  a  space  at  the  floor  of  the 
seam,  partly  in  the  floor  and  partly  in  the  coal,  thus  undermining  the 
coal  so  that  its  gravity  assists  in  bringing  it  down.  This  undercutting 
operation  is  known  as  holing,  baring,  kirving  or  undercutting,  and  is 
one  of  the  most  laborious  and  difficult  duties  which  the  miner  is  called 
upon  to  perform.  It  is  often  eflfected  under  the  greatest  disadvantages, 
especially  when  the  seam  of  coal  is  very  thin,  and  is  cut  on  the  end,  to 
imi)rov^e  its  salable  qualities.  The  work  is  usually  accomplished  by 
means  of  a  pick  in  the  hands  of  a  miner,  while  he  rests  extended  upon 
his  side.  An  exiierienced  miner  makes  about  forty  blows  a  minute  with 
a  pick  and  cuts  from  three  to  four  feet  under  the  coal,  at  the  rate  of  one 
to  one  and  a  half  linear  yards  per  hour.  In  order  that  the  miner  may 
have  the  necessary  space  for  his  body  in  working  so  far  under  the  coal, 
much  of  the  coal  has  to  be  cut  away  and  destroyed.  It  is  estimated 
that  the  miner  under  such  circumstances  exerts  about  one-sixth  of  a 
horse-power,  which  is  applied  percussively.  He  works  into  the  coal  as  a 
mechanic  with  a  hammer  and  cold-chisel  used  to  cut  away  iron  before 
l)laning  and  slotting  machines  were  invented.  The  proposition  to  sub- 
stitute machines  for  manual  labor  in  cutting  out  coal  was  made  some 
twenty  years  ago,  by  Mr.  Peace,  of  Wigan.  He  invented  a  machine 
called  the  iron-man,  but  it  met  with  ridicule  and  contempt.  Much  at- 
tention has  of  late  been  given  to  the  construction  of  machines  for  the 
purpose,  and  a  very  considerable  degree  of  success  has  been  attained ; 
but  it  cannot  be  said  that  any  of  the  machines  yet  put  into  operation 
give  entire  satisfaction  under  all  conditions.  Most  of  the  efforts  in  this 
direction  have  been  made  in  England,  where  several  machines  have 
been  brought  prominently  before  the  public  by  means  of  descriptions 
and  advertising,  and  by  the  exhibition  of  the  machines  or  models  at 
the  Paris  Exposition  of  1867. 

The  following  observations  upon  the  value  and  importance  of  ma- 
chines for  excavating  coal  are  taken  from  the  Colliery  Guardian,  No- 
vember, 1869: 

How  to  win  and  work  coal  most  economically,  is  a  problem  the  satisfactory  solution 
of  which  is  of  the  highest  moment  to  the  colliery  owner,  the  raining  engineer,  and  the 
public  at  large.  In  this  matter  producers  and  consumers  are  alike  interested,  and  the 
question  is  one  the  growing  importance  of  which  is  liecoming  daily  more  evident.  In 
these  times  of  keen  competition,  the  most  successful  man  in  any  branch  of  industry 
will  generally  be  the  one  who  lias  at  his  command  the  most  efficient  aftpliances  in  the 
way  of  improved  machmery  and  skiUful  modes  of  operation.  To  this  rule — applicable 
to  trade  and  manufacture  generally — coal-mining  is  no  exception.  A  saving  of  a  very 
insignificant  amount — say  but  a  few  farthings — per  ton,  upon  the  whole  of  the  out-put 
of  a  large  colliery,  will  make  a  marvelous  difference  in  the  financial  prosperity  of  the 
concern,  and  will  present  a  very  satisfactory  result  in  the  profit  and  loss  account.  To 
this  fact  colliery  owners  and  managers  are  fully  alive.  Hence,  in  the  meetings  of 
the  North  of  England  Institute  of  Mining  Engineers,  and  other  kindred  associations 
established  in  the  several  mining  districts  of  Great  Britain,  attention  is  perpetually 
directed  to  this  one  point,  and  a  patient  and  painstaking  examination  is  given  to  every 
proposal,  the  professed  object  of  which  is  to  facilitate  any  of  the  numerous  operations 
connected  with  mining  industry.  Any  improvement  in  boring  or  sinking — in  coal- 
getting  or  underground  conveyance — in  winding  or  shipping  the  produce  of  the  mine, 
need  only  be  fairly  brought  under  the  notice  of  the  mining  community  to  insure  for 
it  careful  consideration  and  impartial  judgment.  Special  attention  has  of  late  years 
been  directed  to  the  subject  of  coal-getting  Jiy  machinery.  More  than  a  century  has 
elapsed  since  the  first  apparatus  designed  for  the  eftecting  this  object  was  jiatented, 
and  since  that  time  "iron  men"  and  coal-gettors  in  great  numbers,  and  almost  equally 
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great  variety,  have  been  presented  to  the  mining  public.  Additional  impetus  was 
given  to  inventive  genius  by  the  appointment  of  a  committee  of  the  North  of  Eng- 
land Institute,  commissioned  to  investigate  the  subject,  and  to  report  upon  the  value 
of  existing  patents ;  by  the  prizes  offered  by  the  South  Lancashire  and  Cheshire  Coal 
Association  for  the  best  coal-cutting  machine ;  and  by  the  encouragement  afforded  by 
mining  engineers,  botji  in  their  individual  capacity  and  when  incorporated  into  asso- 
ciations. It  was  felt  that,  looking  at  the  success  which  in  other  departments  of  indus- 
try has  attended  the  substitution  of  machinery  for  hand  labor,  there  was  good  ground 
for  the  belief  that  machinery  might  also  be  advantageously  applied  to  the  cutting  of 
so  uniform  a  substance  as  coal,  and  the  driving  of  airways  through  it.  The  purely 
mechanical  operation  of  cutting,  by  means  of  a  light  pick,  a  groove  of  from  2^  feet  to 
4  feet  deep  along  the  face  of  coal  which  is  to  be  removed,  is  not  only  slow  and  labor- 
ious, but  also  wasteful,  inasmuch  as  a  considerable  amount  of  the  seam  is  necessarily 
cut  into  slack ;  and  forming,  as  this  process  does,  the  chief  item  of  expense  in  the  ex- 
cavation of  coal,  it  has  of  late  been  more  seriously  forced  upon  the  attention  of  coal 
owners  by  the  irregularities  and  strikes  of  the  workmen,  which  have  so  often  brought 
the  operations  of  coal  mines  to  a  ruinous  stand-still.  The  introduction  of  efficient  ma- 
chinery is  also  calculated  to  have  an  important  bearing  on  the  safety  of  mines,  enabling 
them  to  be  more  rapidly  opened  out,  and  the  seam  to  be  intersected  or  the  winning  to 
be  surrounded  by  air-ways  so  as  to  drain  off  the  dangerous  gases.  It  is  not  to  be  won- 
dered at,  therefore,  either  that  an  efficient  machine  for  getting  coal  should  have  become 
an  acknowledged  want,  or  that  so  many  ingenious  inventors  should  have  applied  them- 
selves to  the  production  of  apparatus  to  meet  tliat  want.  It  is  true  that  many  of  the 
inventions  have  been  crude,  and  some  of  them  designed  without  much  regard  to  some 
of  the  first  requisites  to  extended  application,  but  others  have  been  tested  in  actual 
working,  and  found  to  give  satisfactory  results. 

Machines  for  coal-cutting  may  be  classed  under  two  distinct  types, 
being-,  like  the  machines  for  rock-drilling,  made  upon  two  very  difiereut 
principles.  One  type  is  percussive,  and  imitates  the  cutting  operation 
of  the  pick  as  swung  by  the  miner ;  the  other  concentrates  and  applies 
the  power  continuously  through  cutters  which  are  pressed  against  the 
coal  and  shave  it  oft*  little  by  Httle.  Prominent  among  the  machines  of 
the  second  type  is  that  of  Garret,  Marshall  &  Co.,  of  Leeds,  England. 

CAREET,   MARSHALL  &  COIVIPANY'S  COAL   CUTTING  MACHINE. 

This  machine  works  like  a  hand-plane  ;  and  it  is  claimed  that  it  has 
the  power  o-f  eighteen  men,  that  it  can  work  eftectively  in  a  space  only 
two  feet  high,  and  cut  into  coal  as  a  scoop  cuts  into  cheese,  accomplish- 
ing more  in  one  minute  than  700  blows  from  a  pick  can  in  the  same  time. 

It  is  about  two  feet  high,  weighs  one  ton,  has  four  legs  o.f  adjustable 
length,  and  is  provided  with  a  holding  piece  adjusted  so  as  to  touch  the 
roof  of  the  drift  and  hold  the  machine  firmly  to  its  work.  The  motor 
is  water,  under  a  pressure  of  about  20  atmospheres  or  300  pounds,  and 
supplied  through  a  2-inch  pipe  at  the  rate  of  30  gallons  per  minute. 

This  water  pressure  acts  vertically  on  a  5inch  piston  pressing  against 
the  roof,  and  horizoutaliy  on  one  about  the  same  size,  reciprocating  IS 
inches  and  15  to  20  times  in  a  minute.  There  is  a  pressure  of  5,000 
pounds  against  roof,  and  the  same  pressure  acting  horizontally,  forcing 
three  steel  cutters  shaped  like  cheese  scoops  into  the  coal.  These  cut- 
ting tools  are  3  inches  wide,  and  penetrate  4  feet,  with  a  power  equal  to 
3  horses  or  18  men;  and  this  is  effected  by  a  consumption  of  50  pounds 
of  coal  per  hour  to  feed  the  boiler  of  the  engine,  which  makes  the  water 
pressure,  and  pumps  the  same  over  and  over  again. 

The  construction  in  detail  is  shown  by  the  figures,*  which  embrace  a 
front  elevation,  a  ground  plan,  and  an  end  view,  all  drawn  to  a  scale  of 
three  quarters  of  one  inch  to  one  foot,  or  one-sixteenth  the  real  size. 

The  machine  in  operation  fixes  itself  dead  fast  upon  the  rails  during 
the  cutting  stroke,  and  releases  itself  at  the  back  or  return  stroke,  and 
traverses  forward  the  requisite  amount  for  the  next  cut  without  any 

*  Supplied  for  this  report  by  Messrs.  Carrett,  Marshall  «fe  Co.,  the  manufacturers. 
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manual  labor.  Should  the  tools  be  prevented  making  the  full  stroke  at 
one  cut,  they  will  continue  to  make  more  strokes  at  the  same  place, 
until  the  maximum  depth  is  attained,  when,  the  machine  will  move  it- 
self forward  the  required 
amount  for  the  next  cut. 
Thus,  at  one  operation,  a 
uniform  straight  depth  is 
attaiued,  parallel  with  the 
rails,  inducing  an  even 
fracture  when  the  coals 
are  brought  down,  and 
thereby  a  straight  line  for 
the  new  coal  face.  There 
is  no  percussive  action, 
.  either  agaiust  the  roof  or 
§  into  the  coal,  but  simply 
"i  a  concentrated  pressure, 
®  producing  a  steady  recip- 
®  rocating  motion  at  fifteen 
§  strokes  per  minute.  There 
'^^  is,  consequently,  no  dust 
J  or  noise,  and  little  wear 
-g  and  tear. 

^  For  the  same  reason, 
§  when  cutting  pyrites,  the 
"^  tools  throw  out  no  sparks, 
"^  and  the  workman  canhear 
^  any  movement  in  the  coal 
^  or  roof. 

'3  The  required  height 
"I  from  the  line  of  rails  in 
I  the  "  holing,"  "  kirving," 
^-~  or  "  baring,"  varies  in 
£  different  mines,  it  follows 
a  that  the  hydraulic  cutting 
^  cylinder,  and  its  direct 
action  cutting  tools,  have 
sometimes  to  be  arranged 
above  the  carriage,  and 
sometimes  heneath  the 
main  carriage,  or  close 
down  upon  the  rails,  as 
is  illustrated  in  the  eleva- 
tions. The  first  figure  is 
the  main  carriage,  with 
four  wheels  far  enough 
apart  to  allow  the  ma- 
chine to  be  placed  longitudinally  when  being  transported  from  place 
to  place.  The  screws  YY  are  for  raising  and  lowering  the  carriage 
and  its  cylinder  and  cutting  tools.  The  pinion  Z  and  the  segmental 
rack  H  regulate  the  desired  angle  of  the  tools  cutting  into  the  coal 
face,  and  the  two  nuts  xx  at  each  end  of  carriage  regulate  the  angle 
required,  when  necessary  that  it  shall  not  be  in  the  same  plane  as  the 
rails. 

AAA  are  the  cutting  tools,  B  the  cutter  bar,  N  a  guide  roller  for  the 
same :  D  is  the  main  cylinder,  with  its  self-acting  hydraulic  valve  mo- 
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tion,  wliicli  passes  a  portion  of  its  water  alternately  above  and  below 
the  piston  of  the  holder-on,  which  thus  rises  and  falls  without  percus- 
sion, and  follows  the  un- 
even line  of  the  roof  of 
the  mine,  so  that  the  re- 
required  stability  is  giv- 
en to  the  machine  for  the 
time  being,  an  instant 
before  the  cutters  enter 
the  coal. 

The  "holder-on  piece" 
can  be  any  length  neces- 
sary to  bridge  over  gaps 
in  the  roof;  it  is  loose  on 
the  pin  F  and  droops  at 
its  leading  end  to  enable 
it  to  ride  over  the  vary- 
ing projections  in  roof. 

The  traverse  motion  is 
actuated  by  the  pin  b,  » 
which  connects  the  cut-  S 
ter  bar  with  piston  rod,  -^ 
and  at  the  termination  ot  ^ 
each  end  of  its  stroke  S 
actuates  the  lever  d  in  t 
both  directions,  which  'T 
operates  on  the  pawl  e,  ^ 
which  causes  the  chain  ©^ 
13ully  to  revolve  on  the  ^ 
chain  i,  made  fast  ahead  § 
by  an  anchor-prop  be-  ^ 
tween  floor  and  roof.        £. 

Although  the  length  ^ 
of  stroke  of  each  cutting  "r^ 
tool  is  eighteen  inches,  p. 
the     practical     cutting  < 
length  is  sixteen  inches,  % 
and,  consequently,    the  * 
three  cutters  jointly  give 
a  total  effective  depth  of 
four  feet  at  each  stroke 
of  the  machine,   finish- 
ing the  work  as  it  goes 
along.    The  mechanism 
employed  consists  of  a 
hydraulic  recii^rocating 
engine,  adjustable  to  any 
height  and  angle,  having 
a  self-acting  valve  mo- 
tion.     The   cylinder  is 
four  and  a  half  inches 
diameter,  and  lined  with 
brass,    and   the   piston 
made  tight  with  ordinary 
hydraulic  leathers,  which  can  easily  be  renewed.    Within  the  piston  rod 
is  attached  the  cutter-bar  of  steel,  carrying  the  tools  or  cutters.    These 
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can  be  varied  in  luimlier  to  suit  the  depth  to  be  holed  at  one  opera- 
tion. The  cuttiug  tools  are  of  double  sheer  steel,  can  be  easily  made, 
and  are  very  strong,  and  can  be  removed  and  replaced  in  a  few  mo- 
ments ;  they  can  be  readily  sharpened  on  an  ordinary  grindstone.  The 
cutter-bar  is  also  moveable,  when  transporting  the  machine  from  place 
to  place,  for  which  purpose  the  main  cylinder  is,  for  the  time  being, 
placed  longitudinally  with  the  rails.     fSec  dotted  lines  in  Fig.  1.) 

The  machine  is  abont  three  horse-power,  and  weighs  one  ton,  and  will 
work  either  right  or  left.  {See  dotted  lines  on  ground  plan.)  It  is  self- 
acting  in  all  movements,  and  will  ascend  steep  gradients;  being  simple 
in  all  its  parts,  it  is  not  liable  to  get  out  of  order,  and  is  easily  managed 
by  an  ordinary  miner,  and  can  be  transported  from  place  to  place,  on 
the  ordinary  rails,  abont  the  mine, 

The  machine  undercuts  "holes,"  or  "Mrves,"  with  a  man  and  boy  as 
attendants,  and  completes  the  work  with  once  going  over,  at  the  rate  of 
fifteen  yards  per  hour,  and  at  any  angle  and  height  from  floor  rails,  be- 
ing suitable  for  either  "dip"  or  "rise"  workings,  and  is  capable  of  cut- 
ting the  thinnest  seams.  The  pressure  of  water  which  actuates  this 
apparatus  can  be  obtained  either  from  the  stand  pipes  in  the  pits,  or 
from  pumps  attached  to  any  existing  engine,  or  from  an  engine  and 
pumr)s  specially  made  for  the  purpose.  The  quantity  necessary  is  only 
what  is  sufficient  to  fill  the  circuit  of  the  pipes,  using  it  over  again  when 
desirable,  as  in  the  Bramah  press. 

Each  machine  uses  thirty  gallons  per  minute,  at  about  300  pounds 
pressure,  according  to  the  hardness  of  the  coal  or  mineral  to  be  operated 
upon.  In  cutting  the  shale  of  the  Cleveland  ironstone  band,  a  some- 
what greater  pressure  is  found  to  be  necessary. 

There  is  no  limit  to  the  pressure  of  water  that  may  be  used,  nor  the 
distance  it  may  be  forced  without  loss  of  power,  beyond  that  due  to  its 
friction  along  the  pipes.  The  same  water  pressure  is  also  applicable  to 
work  pumps  and  rotary  engines  for  hauling,  &c.,  and  other  requirements 
in  the  mine,  at  a  distance  from  the  engine  power. 

In  cases  where  there  is  a  fall  of  water,  say  of  100  pounds  pressure,  it 
can  be  "intensified"  by  a  self-acting  machine  to  400  pounds  pressure,  to 
work  the  coal-cutter,  but  sacrificing  three-fourths  of  its  bulk,  which  is 
set  free. 

In  arranging  the  engine  and  pumps  required  to  make  a  "continuous 
stream"  of  water  pressure  for  working  these  machines,  it  is  preferable 
to  have  two  steam  cylinders,  so  that  there  be  no  dead  center.  They  are 
constructed  to  work  one,  two,  or  four  machines.  Pii)es,  if  for  one 
machine,  are  of  2-inch  bore,  wrought  iron,  a  superior  quality  of  gas 
pipes  strong  enough  to  stand  500  pounds  pressure,  and  are  supplied  at 
3s.  6d.  per  yard.  These  pipes  are  screwed  together  in  the  ordinary  man- 
ner, and  adapt  themselves  readily  to  the  irregularities  of  the  floor  of  the 
mine.  A  flexible  pipe  1^-inch  bore,  suitable  for  the  same  pressure, 
allows  the  machine  to  traverse. 

The  cost  of  each  self-acting  coal-cutting  machine  as  here  described, 
without  its  anchor-prop,  traverse  chain,  or  pipes,  is  £125. 

This  self-acting,  hydraulic,  coal-cutting  machine,  or  ''iron  man,"  which 
has  now  been  two  years  at  work,  does  not  dispense  with  the  labor  of  the 
miner,  but  performs  for  him  the  undercutting,  which  is  a  most  laborious 
operation,  either  in  the  end  or  face  of  coal,  and  in  a  more  eflicient  and 
economic  manner  than  he  can  do  it  himself.  The  coal  so  operated  on  .by 
the  machine  does  not  fall  forward  when  becoming  detached  from  the 
roof,  but  settles  on  the  lower  bed,  thereby  avoiding  serious  accidents. 
It  is  claimed  that  the  sa\dng  in  coal  alone  more  than  pays  for  the  outlay ; 
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and  tliat  it  is  practicable  to  cut  with  the  most  perfect  ease  into  the  floor 
of  the  mine,  thus  preve?2ting  all  waste  of  coal  whatever. 

The  size  of  the  coal  is  improved,  the  amount  of  slack  is  considerably 
reduced,  and  a  single  seam,  it  is  said,  will  yield  more  by  one  thousand 
tons  of  coal  per  acre  than  when  worked  by  hand  labor  in  the  usual 
manner. 

COAL-CUTTING-  MACHINE   OF  MESSES.   JONES  AND  LEVICK. 

This  machine  may  be  described  as  a  contrivance  for  holding  and 
swinging  a  miner's  pick  so  as  to  undercut  a  coal-seam  nearly  as  it  is  done 
by  hand.  It  is  actuated  by  compressed  air,  and  is  mounted  on  a  car- 
riage or  truck  with  four  wheels,  with  an  extended  cast-iron  platform  in 
the  rear  for  the  man  who  works  the  machine.  A  crank-pin  on  a  fly- 
wheel actuates  two  bevel-wheels  for  moving  the  machine  back  or  for- 
ward  on  the  rails  of  the  gallery. 

The  handling  of  this  machine  is  very  simple.  The  workman  on  the 
platform  turns  a  wheel  so  as  to  bring  the  pick  into  the  proper  direction ', 
he  then  opens  a  cock  admitting  comi)ressed  air  into  tlie  cylinder  by 
working  the  slide  with  a  lever.  The  machine  being  thus  set  in  motion, 
it  is  merely  requisite  to  move  it  forward  to  follow  up  the  work  done  by 
the  pick.  The  au-,  on  leaving  the  cylinder,  escapes  freely  into  the 
gallery. 

We  subjoin  the  reported  results  of  experiments  made  by  this  machine 
in  two  mines  in  England  : 

In  the  High  Eoyd  colliery,  in  a  hard  coal,  and  in  a  gallery  in  which 
the  rails  were  in  a  bad  state,  with  an  air  pressure  of  from  2  to  2i 
atmospheres  and  70  to  80  blows  per  minute,  the  average  hour's  work 
of  the  machine  was  a  channel  from  8^1.20  to  O^^-IS  long  and  from  0™.90 
to  1™.00  deep,  including  stoppages.  The  width  at  the  bottom  was  0^.037, 
and  on  the  face  0'^.08.  During  10  hours'  consecutive  work  the  work 
produced  by  this  machine  was  equal  to  that  of  20  miners  during  the 
same  timej  and  it  appears  that  the  consumption  of  air  is  equal  to  about 
3  horse-power. 

FIRTH'S  PATENT   COAL-CUTTING  MACHINE. 

This  is  also  a  j)ercussive  machine,  and  is  worked  by  compressed  air. 
It  is  mounted  upon  wheels  which  run  upon  rails  on  the  floor  of  the 
mine.  A  pick  is  attached  at  the  forward  end  of  the  machine  to  the 
lower  end  of  a  vertical  shaft,  and  a  horizontal  swing  or  sweep  is  given 
to  it  by  means  of  arms  and  levers  connected  with  the  piston-rod.  In  its 
form  and  mode  of  operation,  this  machine  somewhat  resembles  the  pre- 
ceding. Some  improvements  in  this  machine  have  been  reported  re- 
cently. It  is  stated  to  be  working  in  the  seam  known  as  the  "  Little 
Coal,"  which  is  2  feet  8  inches  thick,  and  to  have  under  cut  a  face  of 
500  yards  in  length  to  a  depth  of  3  feet,  using  a  new  form  of  the  pick 
which  removes  the  dirt  as  it  proceeds. 

Mr.  Firth  has  also  recently  invented  a  method  of  fitting  picks  with 
movable  cutting  points.  It  is  the  general  custom  fo  work  picks  with 
points  solid ;  that  is,  the  point  and  pick  in  one  piece.  By  this  arrange- 
ment it  becomes  necessary  to  take  the  whole  pick  out  of  the  pit  when- 
ever blunted,  in  order  that  it  may  be  sharpened.  The  improvement 
consists  in  making  a  boss  on  that  part  of  the  pick  nearest  the  point.  In 
this  boss  is  a  socket  of  any  suitable  shape,  by  preference  a  circular  taper 
socket,  the  loose  point  being  cottered  into  the  socket  against  a  piece  of 
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India-rubber,  or  other  suitable  substance,  at  the  bottom  of  the  socket  or 
around  the  outer  edge  of  the  socket,  so  that  when  the  blow  is  given  some 
X)art  of  the  strain  is  taken  off  the  i^oint.  The  edge  of  the  socket  is 
brought  as  close  as  possible  to  the  point,  for  as  the  socket  must  enter 
the  groove  made  in  the  coal,  and  must  be  clear  of  the  top  and  bottom 
of  the  groove,  and  as  in  some  cases  the  groove  is  not  more  than  one  and 
three-quarter  inches  in  height,  it  will  be  readily  seen  that  the  closer  the 
socket  is  to  the  point  the  greater  the  resisting  strength  of  the  point. 

hurd's  coal-cutting  machine. 

Mr.  F.  Hurd,  of  Eochdale,  England,  has  invented  another  form  of  coal- 
cutting  machine,  in  which  a  number  of  steel  cutters  or  teeth  are  placed 
on  an  endless  chain  or  band  moving  longitudinally  around  a  long  arm. 
The  invention  is  claimed  to  consist*  in  cutting  horizontal,  longitudinal, 
radial,  and  diagonal  grooves  in  the  coal  or  other  mineral  to  be  excavated, 
by  means  of  a  series  of  link  stocks  containing  the  cutters,  which  are 
jointed  together  in  such  a  manner  that  no  rivets  or  connecting  pins  are 
required.  This  series  of  cutters  passes  round  a  pulley  mounted  in  a 
radial  arm,  and  around  a  toothed  wheel  fixed  to  a  shaft  which  fits  in  a 
telescope  frame,  to  increase  or  reduce  its  length ;  the  radial  arm  is  pro- 
vided with  grooves  which  support  the  back  of  the  cutter  stocks,  and  pre- 
vent them  from  being  drawn  out  of  the  groove  in  the  radial  arm.  The 
toothed  wheel  may  be  driven  to  give  motion  to  the  cutters  by  an  improved 
motive-power  engine,  or  it  maybe  driven  in  any  other  convenient  man- 
ner. 

The  position  of  the  radial  arm  is  changed  so  as  to  give  the  required  cut  by 
a  worm  fixed  to  the  outer  shell  of  the  telescope  shaft,  and  a  cam  fixed  to 
the  driving  wheel ;  this  cam,  by  a  lever  and  catch,  turns  the  worm  at  inter- 
vals, and  thus  advances  the  cutters  to  the  extent  required.  The  engine  con- 
sists of  an  oscillating  cylinder  to  which  the  compressed  air  or  other  elastic 
fluid  is  admitted,  and  from  which  it  is  exhausted  through  two  or  more 
ports,  the  oscillation  of  the  cylinder  causing  the  ports  to  be  opened  and 
closed  at  the  proper  times  without  the  aid  of  eccentrics  or  valves  for 
giving  the  requisite  to-and-fro  motion  to  the  piston  and  jiiston  rod,  which 
latter  is  connected  to  the  crank  pin  in  the  fly-wheel.  The  engine  can 
be  reversed  by  two  double  taps  placed  in  the  j)assages  leading  to  and 
from  the  ports,  which  taps  are  connected  and  worked  simultaneously  by 
levers  or  gearing.  The  cutting  apparatus,  and  the  engine  by  which  it  is 
driven,  are  connected  to  a  bracket  which  fits  on  a  screwed  pillar,  and  it 
is  raised  or  lowered  by  gearing  connected  to  the  engine,  and  which  gear- 
ing reverses  the  direction  of  motion  up  or  down  by  changing  the  posi- 
tion of  the  wheels.  The  bracket  also  supports  two  shafts  with  two 
eccentrics  for  acting  on  surface  clips,  one  to  secure  the  bracket  in  the 
position  required,  and  the  other  to  secure  the  radial  arm.  An  apparatus 
for  compressing  air  is  also  included  in  the  invention.  It  consists  of  a 
series  of  pump  barrels,  the  i)istons  of  which  are  worked  by  a  diagonal 
disk  or  other  equivalent;  this  disk,  or  its  equivalent,  is  driven  by  steam  or 
other  power,  and  the  pump  barrels  are  all  united  to  the  air  receiver.  As 
the  pressure  increases  in  the  receiver,  the  piston  rods  are  disconnected 
in  succession  from  the  driving  disk,  or  its  equivalent,  until  the  final  com- 
pression is  obtained  by  the  last  pump  barrel.  The  pumping  apparatus 
is  placed  in  a  water  course  to  keep  the  barrels  cool. 

An  idea  of  the  form  and  operation  of  the  cutting  machine  may  be  ob- 

*  Described  with  drawings  complete  in  the  Colliery  Guardian,  November  19,  1869. 
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tained  from  the  annexed  fignres,  showing  a  machine  designed  for  working 
in  very  narrow  seams.    The  first  is  a  plan,  and  shows  the  principal 


Hurd's  Coal-cutting  maclmie. 

part  of  the  frame  jj  of  the  machine  with  its  long  arm  e*  reaching  forward 
and  carying  the  cutters  e  e,  by  which  the  groove  is  cut  in  the  coal.  Steam 
or  compressed  air  is  admitted  through  the  pipe  lo  to  the  cylinder  l,  in 
which  a  piston  moves  back  and  forth  and  gives  motion  to  the  fly-wheel  c. 

The  arm  is  controlled  by  a  tangent  screw  working  in  a  segment  of  a 
wheel,  the  outlines  of  which  are  shown  between  i  and  i'.  By  means  of 
this  screw,  moved  by  a  crank  at  the  side  of  the  cylinder  &,  the  arm  can 
be  thrown  to  one  side  or  the  other.  It  has  a  horizontal  sweep  of  three 
feet  or  more,  carrying  the  cutters  with  it,  as  shown  in  the  figure,  each 
tooth  in  succession  cutting  or  scraping  oft"  a  little  of  the  coal.  Alternate 
teeth  are  different,  one  cutting  a  double  groove  and  leaving  a  little  ridge 
or  tongue  which  the  next  tooth  cuts  away.  The  cutter  stocks,  into  which 
the  cutters  e  e  are  set  and  held  by  a  screw,  are  linked  together  in  a  pecu- 
liar manner  without  rivets  or  pins,  as  indicated  in  the  figiu-e,  which  shows 
only  two  of  the  teeth  in  the  sockets.  One 
socket,  by  means  of  the  hook-like  or  curved 
connections,  holds  to  the  next,  and  thus  form 
a  chain  which  slides  in  the  groove  of  the 
arm.  The  figure  also  shows  a  portion  of  one 
side  of  the  end  of  the  arm,  holding  the  pul- 
ley upon  which  the  chain  of  cutters  turns. 
By  means  of  a  screw  and  lock-nut  this  pulley  may  be  thro^Ti  outward 
to  take  up  the  slack  of  the  chain. 

This  ajiparatus  is  reported  to  be  working  in  a  20-inch  seam,  and  mak- 
ing a  semi-circular  sweep  of  C  feet  6  inches  in  four  minutes,  with  only  25 
pounds  pressure  on  a  Cinch  cylinder  with  six  inches  stroke,  cutting  a 
groove  of  1^  inch.  The  weight  of  the  machine  is  nearly  four  hundred 
l)ounds.  Mr.  Hurd  has  also  made  a  machine  to  be  worked  by  hand, 
which  is  much  lighter. 

BKEAKING  DOWN  COAL  BY  HYDRAULIC   PRESSURE. 

As  it  is  exceedingly  difticult,  if  not  impossible,  to  secure  perfect  ven- 
tilation in  all  i^arts  of  coal  mines  so  as  to  effectually  dilute  the  combusti- 
ble gases  and  render  them  inexplosive,  it  becomes  very  important  to  dis- 
pense with  the  use  of  gunpowder,  the  explosion  of  which  not  only  fills 
the  workings  with  smoke  and  vitiates  the  air,  but  frequently  ignites  the 
fire-damj).  It  is  the  opinion  of  one  of  the  inspectors  of  mines  in  Eng- 
land that  half  the  explosions  of  fire-damp  are  traceable  to  firing  shots, 
and  that  a  vast  number  of  accidents  from  falls  of  roof  are  caused  by  the 
shattered  condition  of  shale-roofs,  after  blasting  to  the  extent  now  x)rac- 
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ticed.  In  dangerous  coal-seams  it  is  clearly  wrong  to  use  gunpowder, 
and  it  is  perhaps  a  mistake  under  anj^  circumstances.  The  exceptions 
are  thouglit  to  be  rare,  while  the  accounts  of  fatal  accidents  are  nume- 
rous.* Wherever  much  powder  is  used  in  getting  down  the  coal,  the 
value  of  the  coal  is  much  lessened.  It  is  a  well-known  fact  in  England 
that  the  least  capable  men  in  any  colliery  use  the  most  powder,  and  as 
a  consequence  the  coal  which  they  mine  is  less  valuable  than  that  thrown 
down  with  less  consumption  of  powder,  by  skillful  and  experienced  mi- 
ners. Again,  in  some  cases,  coal-seams  themselves  have  been  ignited 
by  the  use  of  powder. 

All  these  objections  to  the  use  of  powder  have  rendered  a  substitute 
very  desirable.  Mr.  Samuel  P.  Bidder,  jr.,  of  England,  proposes  to  use 
the  force  of  a  hydraulic  press,  and  has  exi)erimented  with  a  machine 
constructed  for  the  purpose.  The  machine  that  he  exhibited  in  model 
at  the  Institution  of  Civil  Engineers  is  described  as  follows  :t 

The  principal  machiue  consists  of  a  small  hydraulic  press,  weighing  about  60  lbs., 
and  of  15  tons  jiower.  To  this  press  is  attached  a  pair  of  steel  tension  straps,  bent  in 
the  form  of  a  tuning-fork,  and  which  are  connected  with  the  press  by  a  collar.  At  the 
end  of  these  straps  is  first  jilaced  a  clearance  box,  about  4  inches  long,  and  upon  each 
side  of  the  straps  expanding  pieces,  (also  made  of  steel,)  which  exert  a  pressure  at  the 
sides  of  the  hole,  and  are  15  inches  long.  The  points  of  a  pair  of  twin  wedges,  15 
inches  by  3  inches,  constituting  one  wedge,  are  then  inserted  in  the  expanding  piece, 
and  the  machine  is  fixed  in  the  hole.  The  hydraulic  press,  (having  been  already  charged 
with  aboiat  three  pints  of  water,  which  may  be  used  over  and  over  again  without  loss,) 
is  then  worked  by  a  man  by  means  of  a  small  handle,  and  the  ram  from  the  cylinder  is 
forced  out,  thus  driving  up  the  pair  of  wedges  between  the  expanding  i^ieces,  giving  a 
lateral  extension  of  about  3  inches.  This  not  being  in  all  cases  sufficient  to  bring  down 
the  coal,  the  press  is  withdrawn,  and  the  relief-valve  opened,  thereby  allowing  the 
water  to  return  to  the  reservoir.  A  second  wedge  is  then  inserted  between  the  two 
twin  wedges  by  means  of  a  small  rod,  five-eighths  of  an  inch  in  diameter,  and,  the  press 
being  again  connected,  this  wedge  is  driven  home  in  the  manner  before  described.  By 
this  means  an  additional  expansion  of  3  inches  is  obtained,  making  a  total  expansion 
of  6  inches,  which  in  most  cases  is  found  sufficient ;  but  a  third  wedge  can  be  applied, 
if  necessary,  and  the  expansion  thus  increased  to  any  reasonable  extent.  In  this  man- 
ner as  much  as  10  or  12  cwts.  of  coal  have  beeu  brought  down  in  ten  minutes. 

The  drilling  apparatus,  the  princijial  part  of  the  machine,  consists  of  a  screw  4  feet 
by  U  inches  in  diameter,  to  the  end  of  which  is  attached  the  drill.  The  fulcrum  for 
taking  the  resistance  of  the  screw  is  obtained  by  inserting  a  bar  of  iron  in  the  coal  at 
the  side  of  the  place  selected  for  the  hole  which  the  machine  has  to  drill.  This  small 
aperture  is  made  by  punching  with  the  ordinary  instrument  a  hole  10  inches  deep  and  1 
inch  in  diameter,  and  the  time  occupied  iu  making  this  preparation  is  usually  about  four 
minutes.  The  small  bar  for  taking  the  resistance  of  the  screw  is  then  inserted,  and  it 
may  either  be  fixed  at  the  side  or  in  the  face  of  the  coal,  as  the  case  may  require.  The 
screw  is  then  adjusted  to  this  bar,  and  the  drill  driven  iu  the  coal  by  a  man  turning 
the  handle  at  the  end  of  the  screw.  The  time  occupied  in  drilling  this  hole  for  the 
machiue,  3  inches  iu  diameter  and  3  feet  6  inches  deep,  is  from  10  to  15  minutes,  accord- 
ing to  the  hardness  of  the  strata ;  and  if  it  is  necessary  to  drill  the  hole  in  such  a  posi- 
tion that  the  rotary  motion  of  the  handle  by  which  the  screw  is  propelled  cannot  be 
obtained,  a  ratchet  may  be  used,  so  that,  under  any  circiunstauces,  no  difficulty  can  he 
felt  in  procuring  the  required  motion. 

*  Another  sad  illustration  of  the  carelessness  of  some  miners,  notwithstanding  the 
knowledge  they  have  of  the  perils  to  which  they  are  subjected  in  the  pursuit  of  their 
daily  avocations,  is  furnished  by  a  shocking  calamity  which  occurred  at  the  Astley 
Deep  Pit,  Dukinfield,  on  Thursday  evening  last  week,  and  the  cause  of  which  has  since 
been  ascertained.  Certain  parts  of  the  pit  are  known  to  be  strongly  charged  with  gas, 
and  the  colliery  regulations  very  properly  prohibited  blasting  in  consequence.  In  spite 
of  the  rule,  however,  and  well  knowing,  as  they  must  have  done,  the  awful  risk  to 
which  they  were  subjecting  both  themselves  and  their  fellow-workmen,  two  miners 
fired  a  shot  in  «ne  of  the  highly  dangerous  "  brows."  They  have  paid  the  penalty  of 
their  hardihood  and  recklessness  by  the  loss  of  their  own  lives ;  but  along  with  them 
seven  others  have  also  been  hurried  into  eternity.  One  of  these  men  had  oeen  warned 
before  the  magistrates  of  the  consequence  of  neglecting  the  precautious  jirescribed  iu 
the  rules  only  a  few  months  ago.  The  inquest  was  on  Saturday  formally  opened  and 
adjourned. — Colliery  Guardian,  March  11,  1870. 

t  Mining  Journal,  June  12,  1869. 
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TLe  first  trial  of  the  machiHe  was  made  at  a  pit  belonging  to  the  Nortli  Staffordshire 
Coal  aud  Iron  Company,  (LimitedJ  at  Talkc-o'-th'-Hill,  in  a  heading  in  what  is  called 
the  Eight-feet  Banbury  seam  of  coal,  at  a  depth  of  350  yards  from  the  surface,  aud  under 
ordinary  working  circumstances,  so  far  as  the  place  selected  was  concerned. 

Considerable  difficulty  is  always  found  iu  fairly  testing  a  machine  under  such  cir- 
cumstances as  these,  but,  notwithstanding  every  disadvantage,  the  hole  for  the  ma- 
chine was  drilled  and  about  4  tons  of  coal  brought  down  in  25  minutes.  Mr.  Higson 
asked  a  workman  in  charge  of  the  place  how  long  it  would  have  taken  him  to  have 
drilled  the  hole  and  fired  the  shot  according  to  the  present  system  of  blasting,  and  he 
considered  that  an  hour  would  be  required  for  the  purpose,  aud  a  pound  of  gunpowder 
used,  at  a  cost  of  5fZ.  The  superiority  of  the  machine  was,  therefore,  evidenced  by  the 
saving  of  35  minutes  in  time  aud  5d.,  the  cost  of  powder,  and  the  work  was  done  with- 
out the  smallest  danger  to  any  one.  Two  further  trials  of  the  machine  were  made  in 
other  parts  of  the  workings,  in  both  the  Seven  and  Eight-feet  seams,  with  results  equally 
satisfactory.  The  mode  of  using  the  machine  in  the  working  of  coal  would  be  to  pro- 
vide each  set  of  colliers  with  a  pair  of  steel  tension  straps,  and  the  machine  could 
easily  be  carried  about  by  a  man  like  a  double-barrelled  gun  under  his  arm  from  place 
to  i)lace.  It  would  thus  be  necessary  to  have  only  one  press  for  a  large  number  of 
these  places ;  the  entire  cost  of  the  machinery  is  very  small. 


SECTION  III.— TRANSPORTATION,  VENTILA- 
TION, ETC. 


CHAPTER  LXXI. 
TRAMWAYS  AND   WAGONS. 

As  mines  increase  in  depth  and  extent,  the  cost  of  sinking  and  main- 
taining shafts  is  much  increased,  and  it  is  no  longer  economically  pos- 
sible to  keep  several  hoisting-shafts  in  operation.  It  is  therefore  neces- 
sary to  confine  the  hoisting  to  one  central  shaft,  which  thus  becomes  the 
only  outlet  of  a  constantly  extending  system  of  underground  tramways, 
over  which  the  minerals  or  d6bris  are  conveyed  to  the  shaft  in  order  that 
they  may  be  raised  to  the  surface.  As  the  work  of  extraction  of  the  ore 
or  coal  progresses,  the  distance  of  the  mineral  from  the  shaft,  especially 
in  collieries,  is  constantly  increasing,  being  in  some  of  the  European 
collieries  as  much  as  4,500  feet  or  more,  and  it  is  thus  become  a  very  im- 
portant item  in  the  expense  of  mining  to  move  the  mineral  to  the  shaft. 

So,  also,  when,  as  is  common  in  California  and  Nevada,  veins  are 
reached  by  long  tunnels,  the  tramming  or  underground  transportation 
forms  a  serious  item  of  the  cost  of  getting  the  mineral  to  the  surface, 
and  it  is  important  to  determine  the  best  forms  and  sizes  of  the  wagons 
and  tracks  to  be  used. 

TEAMIVIING  AND  TKAM  WAGONS  IN  OALtFOENIA. 

Yery  little  attention  has  been  given  in  the  mines  of  the  west  to  this 
subject  of  tramming.  The  forms  of  wagons,  or  "  cars,"  as  they  are  usually 
called,  are  almost  as  numerous  as  the  mines  in  which  they  are  used. 
In  general,  they  are  made  of  wood  (there  are  some  of  iron)  banded  with 
iron,  and  are  supported  upon  small  cast-iron  wheels,  running  upon  axles 
of  the  simplest  form.  The  size  varies  with  the  size  of  the  tunnels,  but 
is  never  larger  than  a  man  can  manage  with  ease  when  loaded,  except 
when,  as  at  the  Mount  Diablo  coal  mines  in  California,  horses  are  em- 
ployed for  the  haulage.  These  coal  mines  perhaps  present  the  best 
examples  of  underground  tramming  upon  the  Pacific  slope. 

The  average  distance  of  underground  hauling  at  these  coal  mines,  is 
now  perhaps  not  far  from  one-third  of  a  mile.  This  distance  varies,  of 
course,  in  the  different  mines,  and  in  different  parts  of  the  same  mine. 
The  maximum  distance  of  underground  haulage  is  in  the  old  or  upper 
Black  Diamond  gangway,  which,  from  its  face  to  the  mouth  of  the  tunnel, 
is  now  about  4,200  feet.  This  tunnel  is  about  400  feet  long,  before 
reaching  the  coal,  and  extends  for  the  remainder  of  the  distance  on  the 
coal  and  is  constantly  being  worked  further.  The  haulage  upon  the 
horizontal  tramways  is  done  by  horses  at  an  average  cost  of  not  less 
than  fifteen  cents,  and  probably  as  great  as  twenty  cents,  per  ton  per 
mile. 

The  sizes  of  cars,  tracks,  &c.,  vary  considerably  in  the  different  mines, 
but  the  tracks  are  all  alike  in  their  construction,  being  made  by  spiking 
a  tight  strap-iron  rail  upon  wooden  stringers  supported  on  wood  cross-ties. 
A  light  I-rail  would  be  a  decided  imi^rovement.    The  cars  at  most  of  the 
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mines  have  to  be  made  so  that  they  can  be  used  not  only  on  a  horizontal 
roadway,  but  also  upon  an  incline.  They  are  therefore  built  higher  behind 
thanin  front,  in  order  to  prevent  the  coal  from  falling  back  out  of  the 
full  cars  as  they  ascend  the  slope.  At  the  Mount  Hope  slope,  leading  to 
the  lowest  level  of  the  Black  Diamond  mines,  and  pitching  at  an  angle 
of  31^  15'  to  the  south,  the  cars,  built  of  wood  and  sometimes  of  sheet- 
ii'ou,  have  the  Allowing  interior  dimensions:  Length,  6  feet  G  inches; 
width,  2  feet  5  inches;  depth  in  front,  2  feet  5  inches;  depth  at  rear 
end,  2  feet  11  inches.  Tlie  width  of  track  is  about  36  inches.  These 
cars  hold  about  a  ton  of  coal  and  they  are  drawn  up  the  slope  by  a 
steam  winding  engine.  Some  details  concerning  this  hoisting  will  be 
given  beyond. 

TRAMMNa  UPON  THE  OOMSTOCK  LODE. 

The  annexed  ligure,  drawn  to  one-twentieth  of  the  full  size,  shows  the 
construction  of  a  dumping  car,  made  of  wood,  designed  to  run  equally  well 
on  a  horizontal  track,  upon  a  steep  incline,  or  upon  the  surface.    It  is 

the  form  used  some 
years  since  at  the 
Ophir  mine,  on  the 
Comstock  lode.  The 
body  of  the  car  is  sup- 
ported a  little  forward 
of  its  center  upon  the 
extreme  end  of  a 
strong  frame  which 
turns  upon  a  central 
pivot  and  rests  upon 
T^       ■      r,     X-    •    ^■     -,  -,   r^         ,,  a  lowcr  framc  Or  truck, 

Dumping  Car  for  inclined  shaft  or  gaUery.  carrying        the        low 

wheels.  This  arrangement  for  turning  the  car  upon  a  pivot  allows  its 
load  to  be  dumped  on  either  side  of  the  raised  track  at  the  dump-pile  of 
ore,  or  at  the  attle-heap.  The  forward  end  is  closed  by  a  flap-door 
opening  outward,  suspended  on  an  iron  rod,  extending  from  one  side 
of  the  car  to  the  other.  The  back  end  of  the  car  and  half  its  length  on 
top  are  closed  with  planks,  secured  by  strong  iron  straps. 


UNDERGROUND   TRAMMmO-  AJ3R0AD. 

The  next  figure  represents  the  tunnel  car  used  at  Freiberg,  Saxony. 

The  load  is  sustained 
upon  the  axles  by  a 
timber  extending  longi- 
tudinally in  the  center, 
under  the  car. 

The  wheels  are  of 
good  size,  and  the  outer 
ends  of  their  axles  are 
supported  by  the  heavy 
iron  bands  depending 
from  the  side  of  the  box. 

The  next  ligure  will 
recall  to  the  minds  of 
those  who  have  visited 
the  Freiberg  mines  the 
"  huud,"  or  dog,  so  corn- 
It  is  of  wood,  bound  with  iron,  and 


monly  employed  in  that  district. 
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constructed  of  such  a  size  as  to  be  managed,  when  loaded,  by  a  single 
man.  The  axles  are  fixed,  and  the  car  is  turned,  when  necessary,  by 
tilting  it  so  as  to  lift  the  forward 
axle  and  leave  the  weight  resting 
on  the  two  larger  wheels  only. 
These  dogs  are  particularly  useful 
in  mines  where  tracks  have  not 
been  laid.  Their  broad  wheels  ena- 
ble them  to  go  through  ordinary 
galleries,  or  over  the  inequalities  of 
the  surface.  They  are  generally, 
however,  run  on  strips  of  boards, 
or  ways  otherwise  prepared,  to 
diminish  the  labor  of  the  miners 
propelling  them. 

The  rapidly  increasing  production  of  the  coal  mines  of  Great  Britain 
and  the  Continent  has  necessitated  great  improvements  in  the  methods 
of  transportation  underground.  The  wagons  used  for  the  purpose  and 
their  running  gear  are  no  longer  roughly  and  rudely  constructed,  but 
are  made  with  great  care.  The  wheels  are  accurately  made,  well  bored, 
and  fitted  with  carefully  turned  axles,  and  these  are  kept  well  lubricated 
by  grease-boxes,  so  as  to  prevent  loss  of  power,  wear,  and  friction. 

In  France  and  Belgium  a  few  years  since  a  plain  flat  rail,  set  on  edge 
and  tightly  wedged  into  the  cross-ties  or  chairs,  was  preferred  to  any 
other.  The  size  of  the  iron  depended  upon  the  weight  to  be  sustained. 
For  cars  carrying  500  kOogrammes,  0  .055  by  0^.011  was  sufficient ; 
but  if  the  track  was  to  be  used  for  a  long  time,  heavier  iron  was  pre- 
ferred. The  width  of  track  was,  and  is,  in  general,  from  0™.60  to  0™.80. 
At  the  Blanzy  collieries,  where  the  cars  carry  about  1,000  kilogrammes, 
(one  ton,)  the  width  is  0™.80,  and  the  flat-bar  rails  measiu-e  0^.07  by 
0^.02. 

At  the  Anzin  collieries  it  is  found  advantageous  to  use  iron  cross-ties, 
with  chairs  welded  or  riveted  to  the  ends,  in  preference  to  cross-ties  of 
wood.  Eails  with  a  rounded  summit,  and  thicker  at  the  base  than  the 
top,  were  in  use  there  in  preference  to  the  square-edged  rail,  but  these 
have  in  turn  given  place  to  a  light  I-rail.  It  was  calculated  by  Burat 
in  1861  that  the  tramways  at  Anzin,  0™.60  wide,  and  with  cross-ties  of 
iron  at  distances  of  0™.80,  did  not  cost  over  five  francs  per  lineal  metre. 

But  great  imjirovements  have  been  made  since  that  time,  and  in  the 
SuppMraent  an  Materiel  des  Houilleres,  Professor  Burat  states  that  the 
conclusions  arrived  at,  after  very  careful  investigations  of  the  methods, 
are :  1.  That  the  narrow-gauge  tracks,  those,  for  example,  of  0™.50,  are 
the  most  desirable.  2.  That  the  flat  rails  and  bar  rails  on  edge  should 
be  abandoned  for  rails  presenting  at  least  two  centimetres  of  bearing 
surface  to  the  wheels.  3.  That  the  charges  for  the  cars  should  not  be 
greater  than  400  kilogrammes,  net  weight,  in  order  that  the  attendant 
may  easily  turn  the  car  on  curves  of  short  radius,  or  put  it  upon  the 
track  in  case  of  its  running  off.  Light  I-rails  are  in  use  in  some  of  the 
collieries,  as  well  as  the  method  of  oiling  known  as  lilvrard's,  by  means 
of  an  oil-box  placed  in  a  hollow  axle. 

SELF-LUBRICATING  AXLES. 

Evrard's  contrivance  is  described  in  the  reports  upon  the  Paris  Exposi- 
tion. It  is  designed  to  supply  oil  in  moderate  and  regiilar  quantities  to  the 
iournals  or  bearings  of  the  wheels  of  wagons  for  underground  tramming, 
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and  for  excluding  all  grit  and  dirt  from  the  bearing  surfaces.  The 
wheels  are  supported  by  journals  J  J,  working  in  a  hollow  cylinder  or 
box  a  extending  across  the  bottom  of  the  car.  This  cylinder  is  calibered 
at  each  end,  for  one-third  of  its  length,  for  the  reception  of  the  journal. 
The  middle  third  of  the  cylinder  is  left  rough,  and  receives  an  oil-box, 
which  may  be  filled  through  a  hole  in  the  cylinder,  closed  by  a  screw  s, 
with  a  conical  point,  which  enters  the  oil-box  and  nearly  closes  the  hole 
in  it,  leaving  only  a  small  opening,  through  which  oil  can  exude  in  small 
quantities  whenever  a  bubble  of  air  enters.  The  journals  are  retained 
in  their  places  by  caps  c  c,  fixed  to  the  truck  and  fitting  over  the  ends 
of  the  cylinder  and  catching  upon  a  shoulder  left  upon  the  journal 


iSvrard's  Self-lubricating  Axle. 

Axles  of  this  kind  used  upon  wagons  at  the  mines  of  the  Vicoigne 
Company  consume  a  decilitre  of  oil  in  running  an  aggTegate  distance  of 
150  kilometres — about  62  miles.    Oil  is  renewed  every  fortnight. 

M.  ;fivrard,  in  his  description  in  detail,  *  states  that  a  car  with  its  two 
axles  did  not  consume  more  than  three  decilitres  of  oil  in  22  days'  run- 
ning, the  total  distance  run  having  been  448  kilometres. 

Since  the  Exposition  of  1867  a  commission  of  mining  engineers  has 
been  organized  in  Belgium  for  the  purpose  of  studying  the  different 
forms  of  cars  and  tramways  in  use  in  the  coal  basins  of  the  north  of 
France  and  in  Belgium.  The  car  designed  by  M.  Parent  has  been  in- 
troduced in  many  of  the  mines  of  the  Anzin  company,  and  appears  to 
give  great  satisfaction.  The  body  is  rectangular,  1".10  long,  0™.778 
wide,  and  0™.57  deep;  capacity,  five  hectolitres.  The  body  is  made  of 
iron,  two  millimetres  thick  for  the  sides  and  four  milimetres  for  the  bot- 
tom. The  total  weight  of  the  car,  with  wheels  of  wrought  iron,  is  190 
kilogrammes,  and  with  cast-iron  wheels,  210  kilogrammes.    They  cost  96 

francs  each,  with  cast  wheels,  and  102  francs 
with  the  wrought-iron  wheels.  These  wrought 
wheels  are  stamped  from  a  single  piece  of  iron, 
are  0""  .28  in  diameter,  and  weigh  8  kilogrammes 
each.  They  are  much  lighter  and  less  liable  to 
break  than  the  cast-iron  wheels. 

At  the  Chazotte  collieries,  M.  Max  Evrard 
has  adopted  the  Pagat  wheel  and  axle.  This 
is  a  broad-faced  wheel  of  small  diameter,  the 
form  and  construction  of  which  may  be  best 
understood  by  reference  to  the  annexed  figure, 
which  is  a  section  through  the  center,  showing 
the  end  of  the  axle  and  the  oil-box.  This  oil- 
box  appears  to  be  the  chief  merit  of  this  wheel. 
The  end  of  the  axle  protrudes  within  it,  and 
the  wheel  is  held  in  place  by  a  simple  spring 
linchpin  inserted  through  one  of  the  large 
holes  made  in  the  hub  to  permit  the  introduc- 
tion of  the  grease  from  time  to  time.  These 
Pagat  Wheel  and  Oil-box.    two  openings  are  closed  by  corks  c  c  only.    A 

*  In  Burat'a  Materiel  des  Houillferes — supplement,  1865,  pp.  12-14. 
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hard  grease  or  tallow  is  used,  and  is  inserted  by  means  of  an  injector. 
Wlien  by  movement  of  the  wheel  the  axle  warms  a  little,  the  grease 
slowly  melts  and  rims  into  the  bearing  so  gradually  that  it  need  not  be 
renewed  oftener  than  twice  a  week. 

According  to  M.  fivrard  this  box  once  filled  with  grease  is  sufiicientfor 
running  a  distance  of  sixteen  kilometres.  It  holds  128  grammes  ;  the 
grease  costs  52  francs  per  100  kilogrammes,  and  the  expense  per  ton,  per 
kilometre,  is,  consequently,  for  the  four  wheels  of  a  car,  0  '^''.OlSo.  These 
wheels  are  used  imder  an  oval  tub  car,  the  capacity  of  which  is  limited 
to  340  kilogrammes. 

At  Blanzy,  the  cars  are  rectangular,  expanded  over  the  wheels ;  carry 
a  charge  of  GOO  kilogrammes  and  weigh  230  kilogrammes.  The  wheels 
turn  upon  the  axles,  and  the  axles  turn  in  boxes  fixed  to  the  body  of  the 
car. 

USE  OF   SMALL  TEAM-WAGONS. 

In  South  Wales  it  has  been  argued  that  small  tram- wagons  are  more 
economical  than  large  ones,  since  they  i:)ermit  less  height  of  the  drifts, 
less  cost  of  tramways,  and  the  use  of  ponies  and  boys  instead  of  horses. 
At  a  meeting  of  the  Institute  of  Engineers  it  was  stated  that  at  a  col- 
liery in  the  Aberdare  Valley  there  had  been  eifected,  by  the  introduction 
of  small  trams,  a  saving  of  Is.  a  ton.  The  vein  was  3  feet  8  inches 
thick,  and  the  old  iirinciple  was  to  cut  as  much  as  6  feet  6  inches  for 
head- way  and  horse  road.  But  upon  the  introduction  of  the  small  trams 
the  whole  depth  to  be  cut  was  4  feet  6  inches ;  and,  consequently,  there 
was  a  saving  of  two  feet  in  top  or  bottom — the  top  being  a  hard  cliff. 
In  getting  out  150  tons  a  day  with  the  large  tram,  foui'teen  horses  were 
employed,  at  a  cost  of  £4  12s.  8d.  ;  with  small  trams,  the  same  amount 
of  horse  work  was  done  for  £1  11.?.  Sd. — that  was  the  cost  of  ponies, 
boys,  and  jiggermen — so  that  there  was  a  saving  of  nearly  Qd.  a  ton  on 
that  item  alone. 

On  the  other  hand,  it  was  asserted  that  it  is  certainly  possible  to  de- 
vise a  large  tram  with  a  smaller  tare  in  proportion  to  the  load  than 
would  attend  a  tram  ^vith  a  capacity  of  only  six  or  ten  hundredweight ; 
and  further,  that  it  is  very  doubtful  whether  a  saving  of  one-third  could 
be  made  in  the  cost  of  haiding  by  the  use  of  ponies  rather  than  horses. 

The  following  figures  were  given  as  showing  the  comj^arative  cost  of 
working  with  large  and  small  trams  in  the  same  colliery — No.  3  vein, 
which  varied  from  2  feet  G  inches  to  3  feet  6  inches  or  3  feet  9  inches. 

Tram  of  one  Tram  of  ten  him- 

ton.  dred  weight. 

s.     d.  s.     d. 

Cost  of  cutting  coal 2  0  per  ton.  2    0    per  ton. 

Cutting  bottom  for  horse  height 0  3  per  ton.  0    1^  per  ton. 

HauUng  underground 0  4  J  per  ton.  0    3|  per  ton. 

Carting  coal  in  stalls 0  2  per  ton.  nil."  per  ton. 

Banking,  screening,  &g 0  1|  per  ton.  0    1    per  ton. 

Total 2  11  2    6 

Showing  a  saving  of  5d.  per  ton  in  fiivor  of  the  small  tram.  But  it 
was  admitted  that  with  a  thick  vein  these  items  might  be  altered  ma- 
terially. 

This  is  a  matter  upon  which  no  general  rule  can  be  established ;  the 
miner  will  of  necessity  be  governed  in  the  choice  of  the  form  and  size 
of  wagons  by  the  peculiar  local  conditions  of  the  colliery. 
H.  Ex.  Doc.  207 36 
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PORTABLE  TRAMWAYS. 

In  coal  cutting-  or  drilling  by  machinery,  or  in  any  mining  Avork  where 
rapid  advances  are  made,  it  becomes  important  to  be  able  to  quickly 
extend  the  tramway  or  track  so  as  to  keep  the  machine  well  up  to  the 
face.  To  facilitate  this,  Mr.  Firth,  of  England,  who  has  made  and 
patented  several  improvements  in  coal-cutting  machines,  proposes  to 
make  the  ties  or  sleepers  in  such  a  form  that  the  rails  can  be  twisted  or 
sprung  into  them.  His  jjlan  is  described  in  an  English  journal  as  fol- 
lows : 

It  is  the  present  custom  in  fixing  the  railroad  for  coal-cvitting  macliines,  to  use  rails 
about  four  yards  in  length,  having  one  sleeper  for  each  joint  and  one  or  more  interme- 
diate sleepers  for  each  pair  of  rails.  The  kind  of  sleeper  hitherto  used  has  heen  of  such. 
a  form  that  the  intermediate  sleepers  have  to  be  hammered  on  and  off  each  time  Mie  road 
has  to  be  removed  nearer  to  the  face  of  the  coal.  The  improvement  consists  in 
making  the  intermediate  sleepers  of  such  a  form  that  rails  can  be  twisted  out  of  and 
into  them,  instead  of  hammering  the  sleepers  off  and  on  to  the  rails,  which  improvement 
tends  to  a  great  saving  of  labor  and  time  in  making  the  railroad  for  coal-cutting  ma- 
chines, and  subsequently  in  taking  it  to  pieces  and  putting  it  together  again  whenever 
it  has  to  be  removed.  At  the  outer  end  of  the  sleeper  Is  a  lug  under  which  the  outer 
flange  or  edge  of  the  foot  of  the  rail  enters,  and  the  foot  of  the  rail  then  drops  below 
a  stop  on  the  sleeper,  which  prevents  the  rail  escaping  laterally  until  its  inner  edge  is 
iutentioually  raised.  The  same  form,  or  a  modification  of  the  same  form,  can  be  ap- 
plied to  the  tramroads  of  mines  generally,  also  to  sidings  and  railroads  of  other  de- 
scriptions, and  by  this  means  no  wooden  wedges  or  keys  are  required  to  keep  the  rails 
in  their  places. 

TRAIVOIING  BY  STATIONARY  ENGINES. 

In  Belgium  the  formations  through  which  the  galleries  of  the  mines 
are  cut  are  so  soft,  and  undergo  such  continual  change  by  swelling, 
that  it  is  not  practicable,  except  in  rare  cases,  to  establish  a  system  of 
hauling  the  coal  by  stationary  steam  power  such  as  has  been  success- 
fully introduced  in  the  English  collieries. 

In  most  of  the  coal  mines  of  England  the  regnlarity  of  the  strata  is 
such  that  a  shaft  may  be  used  for  a  long  time  for  the  extraction  of  an 
enormous  amount  of  coal  brought  to  the  shaft  from  great  horizontal  dis- 
tances below.  It  is  not  unusual  to  see  in  Great  Britain  shafts  from 
which  COO,  1,000,  1,200,  and  even  1,500  or  1,600  tons  are  extracted 
in  twenty-four  hours.  Such  an  amount  of  work,  extending  over  great 
periods  of  time,  requires  all  the  parts  of  the  shaft  to  be  constructed  in 
a  solid  and  permanent  maimer. 

For  the  couveyiince  of  such  immense  quantities  of  coal  to  the  shafts 
it  is  necessary  to  use  power  greater  than  is  afforded  by  men  trundling 
the  wagons  in  the  usual  way.  The  coal  is  loaded  into  wagons  contain- 
ing from  350  to  450  kilogrammes  each,  and  five  or  six  of  these  wagons 
are  then  formed  into  trains,  which  are  drawn  by  horses  to  the  main 
tramways,  which  vary  in  length  from  a  few  hundred  yards  to  even  a 
mile. 

Tramways  may  be  divided  into  three  classes:  first,  those  in  which 
the  slope  toward  the  shaft  is  sufficient  for  trains  to  descend  by  their 
own  gravity,  and,  in  descending,  to  draw  up  the  empty  trains;  second, 
those  in  which  the  grade  is  reversed,  and  sufiicient  to  permit  the  empty 
trains  to  descend  from  the  shaft  to  the  end  of  the  road  by  their  own 
gravity;  third,  those  in  which  the  bed  or  grade  is  horizontal,  or  nearly 
so,  necessitating  power  for  the  movement  of  the  trains  either  way. 

in  the  second  class  the  loaded  trains  are  usually  drawn  up  toward  the 
shaft  by  means  of  a  cable  wound  upon  a  drum  by  a  steam  engine,  while 
the  empty  cars  are  lowered  by  a  cable  unwinding  from  the  same  drum. 
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In  the  third  class  an  endless  rope  or  cable,  which  traverses  the  gallery 
along  the  track  between  the  rails,  is  moved  by  an  engine,  and  the  trains 
are  conpled  to  this  moving  rope 
and  so  carried  to  their  destina- 
tion. A  few  details  npon  this 
third  class  of  tram  roads  may 
be  desirable.  It  is  understood 
that  a  donble  track  is  laid  on 
the  levels  where  this  method  of 
moving  the  trains  is  nsed.  The 
general  arrangement  of  the  ca- 
bles, the  engine,  &c.,  are  shown 
by  the  fignre  in  plan  showing 
tCvo  tracks,  the  engine,  &c. 

The  driving  engine  is   gen- 
erally placed  in  a  recess  cut  at  ^. 
one  side  of   the   gallery,    and  " 
near  an  air-shaft,  by  which  the  "^ 
smoke  from  the   furnaces  can 
escape.     The   cable   is   wound 
upon  a  drum,  and  is  supported 
throughout  its  course  by  hori- 
zontal rollers,  and  in  the  curves  ^ 
is   guided   by  vertical   rollers,  s^^ 
At  the  ends  of  the  route  the 
cable  turns  upon  drums  placed  -^ 
between  the  tracks,  the  diame-  >^| 
ter  of  which  is  equal  to  the  dis-  j 
tance  from  center  to  center  of 
the  roads.    In  some  cases  the 
cables  run  for  a  part  of  the  dis- 
tance underground.     In  order  "^ 
to  secure  a  proper  tension  of    ' 
the  cable,  it  is  jjassed  over  a 
pulley  upon  a  movable  frame, 
counterpoised  in  such  a  way  as 
to  take  up  the  slack  of  the  ca- 
ble and  give  a  constant  tension. 
The  cable  travels  constantly  in 
one  direction,  and  thus  moves 
opposite  ways  upon  the  two  tracks, 
can  be  moved  by  this  arrangement. 

Formerly  in  some  mines  the  engine  was  established  at  the  surface, 
and  the  cable  was  guided  to  the  bottom  by  pulleys  and  sheaves ;  this 
was  the  first  plan  adopted,  but  it  occasions  too  much  friction  and  wear 
of  the  rope,  and  now  the  eugine  is  always  placed  underground. 

To  start  or  stop  the  trains  it  is  not  necessary  to  stop  the  cables.  There 
is  a  conductor  in  the  first  wagon  of  each  train.  When  he  wants  to  put 
the  train  in  motion  he  lifts  up  the  cable  with  a  hook,  makes  it  pass  along 
a  wooden  block  fixed  under  the  wagon,  and  by  means  of  a  lever  he 
brings  forward  a  wooden  wedge,  which  squeezes  the  cable  against  the 
wooden  block.  Cable  and  wagon,  being  then  connected,  move  together. 
By  maneuvering  his  lever  the  other  way,  the  conductor  disconnects  the 
rope  and  stops  the  train.  AVhen  the  train  arrives  opposite  the  machine, 
or  where  the  cable  runs  under  ground,  the  conductor  loosens  the  rope 
and  the  train  runs  alone.     The  momentum  carries  the  train  up  to  the 
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point  where  the  cable  reappears;  the  conductor  then  again  connects  the 
rope  to  the  train  as  before. 

In  the  coalmines  ofPelton  the  principal  road  is  1,500  metres  in  length. 
It  is  partly  horizontal  and  partly  on  a  slope  of  five  degrees.  The  driving 
cable  is  0™.022  in  diameter,  its  running  speed  is  G™.00  per  second,  audit 
carries  a  train  of  30  wagons ;  the  width  of  the  rail  is  0"^.60 ;  the  strength 
of  the  motive  power  is  40  horse-power;  and  the  cable  transports  52 
trains  in  12  hours,  representing  a  duty  of  5G0  tons  of  coal. 

Francs. 

The  labor  costs - 13.50 

Coal  (refuse)  for  fuel,  6  tons  at  3  francs 18.00 

Eepairs,  interest,  &c 76.50 

Total 108.00 

Which  represents  a  cost  of  0.137  franc  per  ton  per  kilometre.  Under 
the  most  favorable  conditions  transportation  by  horses  costs  0.21  franc 
i^er  ton,  and  by  trammers,  0.67  franc. 

GRIP  PULLEYS. 

In  hauling  heavy  loads  up  inclines  in  mines  or  elsewhere,  the  grip 
pulleys  may  be  used  with  great  advantage.  Mr.  A.  S.  Hallidie,  of  San 
Francisco,  has  recently  iu^'euted  a  pulley  of  this  description,  which  is 
noticed  as  follows  in  the  Scientific  Press  of  that  city : 

Its  novelty  consists  in  so  arranging  tlie  two  gripping  jaws  or  clips,  that  tliey  will  be 
operated  by  the  strain  upon  the  rope,  without  the  necessity  of  bolts,  rivets,  screws,  or 
other  device  for  holding  them  in  place.  The  rim  of  the  wheel  is  made  in  two  parts, 
one  of  which  is  formed  solid  with  an  arm,  and  of  only  half  the  desired  thickness  of  the 
rim,  so  that  it  forms  a  shoulder.  This  is  then  bolted  or  riveted  to  the  other  i)art,  thus 
formiug  a  rim  of  the  required  thickness.  The  .flanges,  between  which  the  gripping 
jaws  or  clips  are  placed,  are  simply  spread  apart  in  the  ordinary  manner  of  forming 
the  groove  in  i^ulleys.  At  intervals  around  the  entire  grooved  periphery  of  the  wheel 
are  cavities  or  recesses,  placed  opposite  one  another  in  the  two  flanges.  These  are 
made  Avidest  at  the  lower  part.  The  clips  or  jaws  are  made  with  spreading  arms,  so  as 
to  admit  the  rope  easily,  and  the  corners  extend  into  the  cavities  just  mentioned,  thus 
preventing  their  dropping  out,  while  allowing  of  a  slight  motion  to  and  from  one  an- 
other. A  gToove  or  space  is  made  just  below  the  point  of  meeting  of  the  clips,  so  that 
when  the  strain  comes  on  the  rope  or  chain,  which  rests  on  the  bottom  of  the  groove 
between  tlio  two  jaws,  the  central  part  of  each  clip  will  be  depressed,  thus  causing  the 
jaws  to  grip  the  rope  and  prevent  its  slipping,  while  the  strain  is  on,  but  as  soon  as 
this  is  removed,  the  jaws  will  work  freely  in  their  sockets  and  allow  the  rope  to  open 
them,  and  thus  free  itself  from  the  pulley.  This  invention,  in  which  the  jaws  are 
o])erated  automatically  by  the  strain  on  the  rope  and  their  own  weight,  is  exceedingly 
simple  and  effective,  has  no  complicated  parts  to  get  out  of  order  or  break,  and  is 
cheaper  than  other  kinds. 

TRAMMING  BY  MINING  LOCOMOTIVES. 

Many  efforts  have  been  made  to  substitute  small  locomotive  engines 
for  animal  power  in  underground  haulage,  especially  where  the  amount 
to  be  moved  is  constant  and  large.  In  some  of  the  Pennsylvania  col- 
lieries such  locomotives  are  now  successfully  employed.  The  first  ma- 
chine of  this  kind  was  built  for  the  Lehigh  Coal  and  Navigation  Com- 
pany by  Messrs.  Grice  &  Long,  of  Philadelphia.  It  is  a  locomotive  of 
peculiar  construction,  measuring  12  feet  in  length  by  about  4  feet  4 
inches  in  -width,  and  6  feet  in  height  from  rail  to  top  of  stack  or  roof. 
It  weighs  11,000  pounds,  with  water  and  fuel.  The  wheels  are  about  2 
feet  diameter,  are  four  in  number,  and  are  all  drivers.  Distance  between 
the  wheels,  5  feet  6  inches;  gauge  of  track,  3  feet  6  inches;  rails,  40 
pounds  per  yard. 


THE    MECHANICAL    APPLIANCES    OF   MINING. 


565 


The  work  to  be  done  is  to  draw  the  wagons  or  "cars"  from  a  "  coal 
breaker"  into  the  mine,  a  distance  of  abont  7,500  feet,  5,500  feet  of  wliich 
is  in  what  is  known  as  ISTo.  5  Tnnnel,  near  Summit  Hill.  A  great  part 
of  the  road  is  in  a  gangway  in  the  coal  of  a  seam  overlaying  that  worked. 
As  the  coal  is  a  hard  anthracite,  there  is  no  danger  to  be  feared  from 
fire. 

The  working  expenses  of  the  engine  for  two  months  are  known  with 
accuracy.  In  order  to  compare  them  with  the  cost  of  doing  the  same 
amount  of  work  by  mules,  we  will  assume  the  mine  to  be  working  to  its 
full  capacity,  GOO  tons  of  clean  coal  per  day.  To  do  this  work  with 
mules  would  require  the  handling  of  300  "cars"  of  two  tons  each  (99 
cubic  feet)  pei'  day,  and  about  40  cars  of  "  slate,"  "  waste,"  etc.  To  haul 
these  over  7,500  feet  of  road,  requires  three  teams  of  seven  mules  each, 
drawing  20  cars  in  a  train;  there  are  needed,  therefore,  three  sidings  to 
pass  trains  on,  and  GO  cars  are  on  the  road  at  a  time ;  there  will  at  the 
same  time  be  20  in  the  mines,  and  20  outside;  in  all,  100  cars  will  be 
required  to  do  the  work.  The  wear  of  the  roads  by  mules,  requires  the 
constant  work  of  one  man  to  keep  them  in  repair. 

To  do  the  same  amount  of  work  with  the  locomotive  requires  but  50 
cars,  since  the  engine  takes  in  a  train  of  15  cars  in  less  than  half  the 
time  required  by  the  mules;  15  cars  in  the  mine  and  15  outside,  or  say 
50  in  all,  sufitice  to  "handle"  GOO  tons  of  coal  per  day.  There  is  but  one 
"siding"  required  by  the  engine;  it  is  at  the  end  of  the  road,  and  is 
arranged  with  an  air  shaft  to  carry  off  the  steam  and  gases  from  the 
combustion  of  the  coal. 

The  engine  has  abundantly  proved  itself  capable  of  drawing  15  to 
18  cars,  the  road  being  so  graded  as  to  make  the  work  of  drawing  the 
loaded  wagons  out,  no  greater  than  that  of  taking  the  light  ones  in. 
Its  maximum  speed  is  9  miles  per  hour,  though  it  does  not  run  at  that 
rate  "underground" — it  draws  a  train  with  ease  round  a  curve  of  75 
feet  radius. 

The  following  comparison  of  the  expenses  attending  working  with 
the  locomotive  and  by  mules  has  been  made :  * 


Locomotive  per  day. 

1  eugineer $3  50 

Iboy 1  25 

Repairs,  oil,  fuel,  &c 1  55 


Total 6  30 


Mules  per  day. 

21  mules,  at  $1  per  day $21  00 

3  drivers 6  30 

Extra  cost  of  keeping  road  iu  re- 
pair      2  00 


Total 29  30 

Leaving  a  balance  of  $23  per  day  in  favor  of  the  locomotive. 

The  men  are  sent  in  to  their  work  on  the  wagons.  When  these  are  drawn  in  by  the 
engine,  there  is  a  saving  of  15  minutes,  morning  and  evening ;  and  as  one  miner  cuts,  on 
an  average,  14  tons  of  coal  (clean  and  prepared  for  market)  per  day,  and  has  one  laborer 
to  load  the  same,  it  will  effect  a  saving  of  30  minutes  a  day  for  eighty-sis  men,  or  four 
days,  at  $2 =$8  per  day,  by  using  the  en<^ne  for  this  work.  The  average  of  14  tons  per 
day  is  above  that  performed  by  the  miners,  generally,  throughout  the  anthracite 
mines,  owing  to  the  high  inclination  and  great  thickness— from  20  to  50  feet— of  the 
seams  in  the  Panther  Creek  Valley.  In  the  Wyoming  coal-fields,  the  average  amount 
of  coal  mined  per  man  per  day,  is  about  10  tons. 

K  we  consider  the  first  cost  of  the  motors  referred  to,  we  find : 


Locomotive $3,000 

50  mine  wagons 6, 250 

1  siding,  say 1,000 


21  mules,  at  $200 $  4, 200 

100  mine  cars,  at  $125 12,  500 

3  "sidings"  for  passing  trains. . .     3,  000 

Total 10,250  Total 10,700 

Showing  a  balance  of  $9,450  in  favor  of  the  engine. 

*  R.  P.  Kothwell,  mining  engineer,  in  the  Amorican  Journal  of  Mining. 
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T.ikiiig  the  interest  on  the  above  at.  10  per  cent.,  and  allowing  200  working  clays  pci 
year,  since  these  mines  are  not  worked  during  the  winter,  and  counting  twenty  cent.* 
per  day  for  keeping  each  nuile  100  days  in  winter,  we  obtain  a  total  saving  of  $7,56;" 
per  annum,  or  more  than  six  cents  a  ton  upon  the  coal  mined,  ejffected  by  the  intro 
duction  of  the  locomotive. 

The  constructors  st<ate  that  this  comparison  of  a  few  of  the  principal 
items  of  (;ost  and  working  expenses  may  be  accepted  as  substantially 
correct  for  the  location  referred  to.  The  actual  working  of  the  locomo 
five  justifies  the  conchisions  deduced,  yet  its  introduction  is  still  too 
recent  to  warrant  a  very  positive  assertion  that  the  results  will  always 
show  so  large  a  balance  in  its  favor. 

Since  the  data  were  obtained  for  the  foregoing  estimates,  another  and 
an  improved  mining  locomotive  has  been  put  into  the  mines,  and  the 
manager  of  the  colliery  reports  that  both  have  proved  eminently  suc- 
cessful. Two  more  have  since  been  added  to  the  list,  and  the  saving 
effected  by  their  substitution  for  mules  is  so  great  that  it  will  soon 
cover  the  first  cost  of  the  machines. 
The  general  appearance  of  these  locomotives  is  shown  by  the  figure. 

The}"  are  built  very 
low  and  comjjact,  so 
as  to  pass  through 
the  galleries  of  the 
mines,  and  to  suit 
any  required  gauge 
from  2  feet  6  inches 
upward.  The  height 
sometimes  does  not 
exceed  5  feet  from 
the  track  to  the  top 
Mining  Locomotive.  of  the  Smokestack. 

It  is  of  course  desirable,  where  there  is  head  room,  to  give  a  greater 
height  to  the  stack.  These  locomotives  mil  haul  from  50  to  120  tons, 
gross  load,  the  capacity  of  the  engine  being  controlled  by  the  gange  of 
track  and  the  head-room.  The  mine-locomotives  weigh  from  9,000  to 
12,000  pounds  each,  and  work  well  upon  a  28-pound  rail.  For  outside 
work,  taking  the  coal  to  the  breakers  and  returning  the  empty  cars ;  at 
bituminous  coal  pits  for  conveying  the  coal  to  the  point  of  shii)ment ; 
air  furnaces,  quarries,  &c.,  they  are  built  from  four  to  nine  tons  in 
weight,  each  size  increasing  by  one  ton. 

All  these  engines  are  remarkably  open  and  accessible  for  cleaning 
and  repairs,  there  being  no  part  that  cannot  be  readily  reached.  Con- 
sidering the  very  limited  space  afforded  by  the  mine  gangways,  the 
constructors  of  these  locomotives  have  been  remarkably  successful  in 
combining  the  boiler  and  machinery  so  as  to  effectually  meet  the  re- 
quirements of  the  work. 


SURFACE  TRANSPORTATION. 

At  most  of  the  mines  in  California  and  Nevada,  the  cars  used  in  the 
mine  are  taken  to  the  surface  and  used  there  also  to  convey  their  load 
to  the  dump-pile  or  into  the  mill.  But  when  the  point  of  delivery  is  far 
removed  from  the  mouth  of  the  mine,  the  mineral  is  either  thrown  into 
enormous  wagons,  to  be  hauled  by  horses  over  the  common  roads,  or  into 
larger  cars,  running  upon  rail. 

The  two  most  notable  examples  of  mining  railways  in  California  are 
the  road  at  the  Pine  Tree  and  Josephine  mines,  in  Mariposa  County,  and 
the  railway  leading  from  the  Moimt  Diablo  mines  to  the  point  of  ship- 
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ment  of  the  coal  at  Antioch,  upon  the  San  Joaquin  Eiver.  The  road  at 
the  former  i^lace  is  built  from  the  mouth  of  the  mines  to  the  mill  on  the 
Merced  River,  and  has  a  zigzag  coiu\se  along  the  almost  precipitous  slopes 
of  Hell's  Hollow.  The  cars,  loaded  with  quartz,  are  formed  into  trains 
and  descend  by  gravity  along  the  steep  incline,  the  speed  of  movement 
being  controlled  by  brakes ;  the  empty  cars  are  drawn  up  by  mules. 

On  the  road  from  the  Mount  Diablo  collieries,  the  haulage  of  the  cars 
is  effected  by  locomotives  of  peculiar  construction,  very  compact  and  small, 
so  as  to  pass  readily  through  a  low  and  narrow  tunnel.  These  engines 
work  on  a  grade  of  275  feet  to  the  mile  for  one  and  a  half  miles,  and  on  an 
eight-degree  curve,  carrying  30  tons,  at  the  rate  of  twelve  miles  per  hoiu'. 
They  are  coal-burnmg ;  cylinders  14  hy  18  inches ;  six  driving-wheels,  three 
feet  in  diameter;  and  each  locomotive  weighs  25  tons. 

These,  the  first  mining  locomotives  built  in  California,  were  designed 
and  constructed  at  the  Union  Iron  Works,  San  Francisco,  by  H.  J.  Booth 
&  Co. 

In  i^evada,  a  road  has  recently  been  built  from  Virginia  city,  upon  the 
Comstock  lode,  to  the  Truckee  River. 

In  the  annual  report  of  the  Gould  and  Curry  Mining  Company,  Pres- 
ident Bull  alludes  to  the  advantages,  present  and  prospective,  of  this 
Virginia  and  Truckee  railroad,  toward  which  the  trustees  had  advancd 
$40,000.  In  a  previous  report,-  it  was  estimated  that  these  advantages 
would  result  in  a  saving  of  34  per  cent,  in  the  annual  expenses  of  the 
mine.  Though  the  railroad  was  at  that  time  not  yet  completed,  there 
had  been  ah^eady  a  marked  reduction  in  the  cost  of  wood  and  timber. 
There  had  al  so  been  a  considerable  saving  in  the  amount  of  supplies  neces- 
sary to  be  on  hand.  At  the  close  of  1868,  the  supplies  at  the  mine 
amounted  to  over  $80,000.  To  have  provided  for  such  supplies  for  the 
winter  of  1869-'70  would  have  rendered  an  assessment  of  $7  per  share 
necessary.  The  railroad  will  permit  the  company  td  draw  their  supplies 
as  needed  throughout  the  year,  and  hence  the  value  of  the  sux)plies  at 
present  on  hand  aggTcgates  only  about  $30,000.  Instead  of  paying  $15 
per  cord  for  wood,  the  price  has  been  reduced  to  $11  50,  while  for  sjiring 
delivery  contracts  were  offered  at  $0  per  cord. 

At  the  mines  of  the  Red  Mountain  Company,  Silver  Peak,  Nevada, 
there  is  a  fine  surface  railway,  about  a  mile  and  a  half  long,  and  remark- 
able for  the  boldness  of  its  curves  and  grades.  The  loaded  cars  descend 
upon  it  by  gravity,  and  the  empty  cars  are  drawn  up  by  mules.  The 
road  winds  along  the  mountain  side,  "heading"  the  numerous  caiions, 
until  it  arrives  at  a  point  above  the  larger  dumps,  where  the  ore  is  to 
be  deposited  to  be  removed  in  wagons.  The  remaining  descent  to  the 
dumps  could  not  be  traversed  by  the  road,  even  with  such  curves  as 
had  been  employed  above,  except  by  enormously  exi)ensive  trestle-work 
or  masonry.  The  only  practicable  route  required  an  acute  angle  in  the 
road,  and  this  was  in  fact  introduced,  by  means  of  a  back  switch,  the 
suggestion,  I  believe,  of  Mr.  J.  E.  Clayton,  the  superintendent.  The 
track  runs  past  the  point  of  turning,  and,  for  a  few  yards,  up  hill.  The 
car,  rapidly  descending,  shoots  by  the  switch,  and  its  velocity  is  dimin- 
ished by  the  up  grade.  It  is  stopped  with  the  brakes,  the  switch  is 
changed,  the  brakes  are  opened,  and  the  car  starts  again  by  gravity, 
and  runs  back  to  the  switch,  where  it  is  deflected  upon  the  next  descent 
at  an  acute  angle  to  the  last.  The  whole  operation  is  performed  in  a 
few  moments  by  one  man.  By  the  use  of  such  back  switches,  a  surface 
tramway  may  surmount  great  difficulties  of  ground  at  small  cost  and 
trouble.  The  dumps  of  this  company  are  like  those  of  the  Comstock 
mines.    The  ore  is  taken  from  them' by  large  "back-action"  wagons, 
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and  hauled  six  aud  a  half  miles  further,  to  the  mill,  over  an  excellent 
wagon  road,  constructed  at  great  expense,  and  presenting  so  uniform  a 
down  grade  that  fifteen  or  twenty  tons  or  upwards  can  be  hauled  on  it 
by  a  team  of  eight  or  ten  mules.  It  is  my  impression  that  the  wagon- 
road  cost  about  $20,000,  and  the  railroad  about  $15,000. 

TEANSPORTATIOX  UPON  WIRE   Ft  OPE. 

Mr.  Charles  Hodgson  is  the  author  of  a  system  of  transporting  by 
suspending  the  load  upon  a  moving  endless  wire  rope.  This  rope  is  sup- 
ported on  i)ulleys  sustained  by  posts  about  seventy  yards  apart  on  the 
average,  passes  around  a  clip-drum  at  the  end,  aud  is  worked  by  an 
ordinary  portable  engine.  The  rope  moves  at  a  speed  of  about  five  or 
six  miles  an  hour,  and  the  boxes  suspended  from  it  carry  from  one  to 
five  hundred-weight  each.  They  are  so  attached  that  they  pass  the 
pulleys  with  ease.  The  full  boxes  hang  on  one  side  of  the  supports,  and  the 
empty  ones  on  the  other  side.  About  thirty-five  miles  of  line  have  been 
completed,  and  about  one  hundred  miles  in  length  are  constructing. 
The  cost  of  a  line  capable  of  transporting  one  hundred  tons  a  day  is 
about  £4:00  per  mile,  and  the  average  cost  of  transportation,  including 
maintenance,  is  about  twopence  per  ton  per  mile. 

TRAMailNG  ITPON   A  FIXED   ROPE. 

An  interesting  example  of  transportation  upon  a  stationary  wire  rope, 
used  as  a  track,  stretched  tightly  upon  jwsts,  is  found  at  the  Brown 
mine,  Colorado.    This  mine  is  on  a  steep  mountain  slope,  about  sixteen 

hundred  feet  from  the  mill  below  it, 
and  the  rope  is  used  to  convey  the 
ore  from  the  mouth  of  the  mine 
to  the  mill.  Two  one-and-a-quar- 
ter  inch  wire  cables  are  stretched 
between  the  two  points,  one  for 
the  descent  of  the  loaded  cars,  the 
other  for  the  ascent  of  the  empty 
cars.  The  cable  is  sustained  upon 
the  projecting  end  of  a  horizontal 
beam,  rf,  tipped  with  an  iron  bar, 
e  e,  as  shown  in  the  annexed  figure. 
Its  upper  surface  thus  forms  an  un- 
broken track.  The  cars  /  are  sus- 
pended upon  it  by  means  of  a  curved 
frame-work  of  iron,  ^,  in  which 
there  are  two  wheels,  with  hollow 
faces  to  fit  the  cmn'atiue  of  the 
cable. 

The  descent  of  the  loaded  cars 
draws  up  the  empty  ones  on  the 
other  track  by  means  of  a  small 
iron  rope,  half  an  inch  in  diamete.*, 
by  which  also  the  speed  is  regu- 
Transportation  of  ores  upon  Wire  Eopc.      lated. 


AUTOMATIC  DU3IPING. 


At  the  Mount  Diablo  mines,  California,  there  is,  at  the  Hope  colliery, 
an  automatic  arrangement  by  M^hieh  the  mine  cars  empty  themselves 
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into  the  bunkers.  The  forward  end  of  each  car  is  closed  by  a  flap-door, 
hung  upon  a  rod  at  the  top  in  the  usual  manner,  and  secured  by  a  latch. 
As  the  cars  come  to  the  siu'face,  each  one  is  s^vitched  off  upon  a  separate 
branch  track,  leading  to  a  little  platform  at  the  head  of  the  screen,  over 
which  the  coal  runs  from  the  cars  into  the  bunkers.  This  ]ilatform  is 
just  wide  and  long  enough  to  receive  and  hold  one  car,  and  is  hnng  upon 
trunnions  at  the  side  of  the  track,  and  about  two  feet  higher  than  the 
rails.  The  T-rail  is  used  upon  the  platform,  and  at  the  front  end  of  the 
latter  the  rails  are  curved  upward  and  backward  for  eighteen  mches  or 
two  feet,  so  as  to  fit  and  receive  the  forward  wheels  of  the  car,  and  hold 
it  upon  the  platform  while  the  whole  tips  forward.  As  the  loaded  car 
runs  on  the  platform  the  wheels  strike  the  curve  of  the  rails,  and  the  car 
is  stopped ;  but  as  the  centre  of  gravity  of  the  loaded  car  is  somewhat 
higher  than  the  trunnions  of  the  platform,  the  momentum  tips  the  plat- 
form and  car  forward  and  the  load  is  discharged.  As  the  car  tips  for- 
ward, the  latch  strikes  against  a  bar  of  iron  and  is  withdrawn,  so  that 
the  door  drops  open.  The  larger  cars,  in  which  the  coal  is  transported 
to  the  vessels  at  the  river,  are  discharged  by  a  similar  device,  except 
that  the  platform  is  tipped  by  a  hand  crank  and  gearing.  The  arrange- 
ment of  the  small  cars  for  automatic  dumping  is  similar  to  that  at 
Blanzy,  except  that  there  the  rail  is  re-curved  backwards  far  enough  to  in- 
clude both  wheels,  and  the  forward  wheel,  instead  of  striking  the  rail, 
abuts  upon  a  piece  of  timber  by  which  the  shock  is  deadened.  The 
trunnions  are  bolted  to  a  vertical  plate  of  iron,  which  supports  the  track 
below,  and  is  prolonged  above  so  as  to  overhang  the  body  of  the  car, 
and  help  to  retain  it  when  inverted. 

OILING  THE  AXLES   OF   TRA:M  WAGONS. 

A  contrivance,  known  as  Halliday's,  for  oiling  the  axles  of  tram  wag- 
ons or  cars,  which  has  been  in  use  for  some  time  at  Mesne  Lea  colliery, 
England,  consists  of  an  open  vat,  or  tub,  placed  under  the  track  and 
fitted  with  a  small  force  pumj^  in  the  center.  This  pump  has  two  spouts 
or  jets,  drawn  to  a  ])oint  like  the  tube  of  an  oiling  cup,  and  then  rising 
to  the  level  of  the  axle-bearings.  Oil  being  placed  in  the  vat,  and  the 
car  having  been  run  over  it  into  the  proper  position,  so  that  the  jets  are 
opposite  the  bearings,  the  attendant  presses  with  his  foot  upon  a  lever, 
which  moves  the  piston  of  the  pump  and  throws  the  oil  into  the  bear- 
ings. The  excess  drips  back  into  the  vat,  and  is  not  wasted  upon  the 
ground,  as  is  ordinarily  the  case. 

/  


OHAPTEE  LXXII. 

HOISTING     MACHINEEY    AND    APPARATUS. 

The  simplest  form  of  hoisting  apparatus  is  the  common  hand- windlass, 
with  a  bucket  made  of  the  half  of  a  barrel,  familiar  to  every  miner. 
In  Mexico,  and  frequently  in  Arizona  and  Nevada,  the  bucket  is  repre- 
sented by  a  rawhide  sack,  which  has  the  great  advantage  of  being  light, 
strong,  durable,  and  cheap.  There  are  no  hoops  to  fall  off  when  it  is 
dry,  and  it  cannot  be  stove  by  falling  down  the  shaft. 

Experiments  have  been  made  with  the  windlass  in  Great  Britain  and 
on  the  continent.  Weisbach  says  that  two  men  can  raise  a  weight  of 
17  pounds  2 A  feet  per  second  in  a  pit  120  feet  deep  throughout  a  period 
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of  eight  hours.  This  is  equal  to  about  S  tons  12  hundred-weight  per 
day.  Mr.  Walker,  in  England,  supposes  two  men  raising  coal  from  a 
depth  of  150  feet.  One  man  can  exert  a  force  of  12  pounds  at  a  speed  of  220 
feet  per  minute.  To  convert  into  foot  pounds,  we  have :  12  x  220=2,640 
foot-pounds.  Then,  2,010  x  GO  minutes  x  8  hours  x  2  men  x  150  feet=7  tons 
10  hundred-weight  96  pounds,  raised  by  the  two  men  in  a  day.  This 
shows  theoretically  what  can  be  done.  Practically,  such  results  are  not 
attained. 

As  the  depth  of  the  pit  or  shaft  increases,  a  horse- whim  is  substituted  for 
the  windlass,  and  this  in  turn  is  displaced  by  water-power  or  a  steam 
engine  and  hoisting  gear,  with  horizontal  winding  drums.  Horse-whims 
of  good  construction  have  drums  from  eight  to  twelve  feet  in  diameter, 
but  they  are  often  larger.  The  arms  attached  just  below  the  drum  are 
from  30  to  36  feet  in  length.  In  Mexico  whims  of  enormous  dimensions 
are  constructed  for  hoisting  from  the  large  and  deep  shafts,  and  they 
require  ten  or  twelve  horses.  As  the  strength  of  the  hoisting  apparatus 
is  increased,  the  size  and  weight  of  the  buckets  are  made  to  correspond, 
and  ii'on  is  substituted  for  wood,  or  the  tubs  are  made  of  plank  and 
are  heavily  ironed. 

KIBBLES. 

Probably  the  best  form  of  mining  bucket,  and  one  which  is  more  or 
less  in  use  in  California,  is  the  Cornish  kibble,  a  cylindro-conical  vessel, 
made  of  iron,  in  plates  one-quarter  of  an  inch  thick,  and 
strongly  riveted  together,  as  shown  in  the  figure.  A 
kibble  of  medium  size  weighs  three  hundred- weight,  and 
has  the  following  dimensions :  height,  31  inches ;  diame- 
ter at  the  top,  22  inches ;  at  the  bulge,  24  inches ;  at  the 
bottom,  15  inches.  The  charge  is  seven  hundred-weight. 
But  this  weight  is  too  great  for  horse-Avhims ;  and  for 
these  the  kibbles  are  made  smaller,  weighing  from  one  to 
one  and  three-quarters  hundred-weight,  and  hokling  a 
mean  charge  of  two  hundred- weight. 

At  Drakewell's,  Cornwall,  some  years  ago,  kibbles  were 
in  use  weighing  4^  hundred-weight;  charge  15  hundred- 
weight ;  height,  36  inches ;  diameter,  33  inches. 

When  a  loaded  kibble  is  brought  to  the  surface  it  is 
Cormsli  Kibble,  jjjyerted  and  discharged  by  inserting  a  hook,  at  the  end 
of  a  hanging  chain,  in  the  loop  at  tlie  bottom  ;  the  kibble  is  then  low- 
ered and  becomes  suspended  by  the  bottom  while  the  load  falls  out. 

SKIPS. 

Kibbles  or  buckets  swinging  freely  in  the  air  can  only  be  used  in  large 
and  vertical  shafts,  where  there  is  room  for  them  to  ascend  and  descend 
without  striking  the  sides.  In  narrow  shafts,  and  particularly  in  those 
which  for  a  part  of  the  way  are  not  perx)endicular,  but  inclined,  it  be- 
comes necessary  to  confine  the  buckets  to  a  certain  path,  and  this  is 
done  by  means  of  guides  placed  along  the  sides  of  the  shaft.  Buckets 
or  boxes  so  guided  are  known  as  sfcips,  and  have  been  much  used  in 
Cornwall  and  in  some  of  the  gold  mines  of  California.  The  annexed 
drawing  of  a  skip  used  at  the  Princeton  mine,  Mariposa  Estate,  will 
serve  to  show  the  construction.  It  consisted  of  a  rectangular  box,  made 
of  boiler-iron,  one-quarter  of  an  inch  thick,  and  strongly  riveted  with 
angle-irons  in  the  corners.  It  was  5  feet  5  inches  in  its  greatest  length, 
and  two  feet  square  in  section.    The  wheels,  one  foot  in  diameter,  ran 
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upon  short  axles  bolted  to  the  side  of  the  box,  and  served  to  support  it 
when  passing  along*  the  inclines,  and  to  keep  it  in  place  when  rising 
betT\'een  the  vertical  guides.  These  guides  were  of 
wood,  5  by  6  inches  square,  and  faced  with  a  strap- 
rail.  Short  bars  of  iron,  or  "rubbers,"  projecting 
from  the  skip  behind  these  guides,  together  with  the 
wheels  in  front,  served  to  keep  the  skip  in  position. 
The  bottom  was  made  inclined,  at  an  angle  of  about 
45  degrees,  as  shown  in  the  figure,  and  the  load  was 
discharged  through  a  tlap-door,  secured  by  massive 
hinges  in  front.  On  rising  to  tlie  top  of  the  shaft,  it 
throws  open  two  oaken  trap-doors,  which  fall  back  and 
close  the  opening  as  the  skip  passes,  and  in  the  de- 
scent of  the  skip  for  dum])ing,  its  inclined  bottom 
rests  upon  one  of  these  doors,  inclined  at  a  similar 
angle.  The  door  serves  also  as  a  chute  to  direct  the 
load  into  a  car  placed  to  receive  it  below. 

When  the  Princeton  mine  was  in  its  best  condition, 
and  worked  with  most  vigor,  the  hoisting  was  effected 
through  three  shafts,  all  within  a  distance  of  about 
500  feet,  and  with  three  engines.  They  took  out  an 
average  of  180  tons  a  day,  working  one  shift  of  eight 
hours  only,  for  a  long  period,  and  sometimes  200  tons 
a  day,  hoisting  in  skips,  a  ton  at  a  time  in  one,  and 
900  pounds  in  the  other.    The  main  shaft,  where  the 

largest  amount  was  hoisted,  was  at  that  time  330  feet 

•     (]p,-)fi^  Skip — Princeton  mine. 

The  skips  in  Cornwall  weigh  from  G  cwt.  to  9J  cwt.,  and  the  charge 
varies  from  11  cwt.  to  12J  cwt.  Skips  are  applicable,  especially  in  mines 
with  inclined  or  crooked  shafts,  where  for  a  part  of  the  course  the  hoist- 
ing is  upon  a  slope  and  in  another  portion  is  vertical.  At  the  Amador 
mine,  (Hay ward's,)  instead  of  skips,  cylindrical  iron  tubs,  guided  along 
the  slope  of  the  shaft  by  two  strong  stringers  of  timber  faced  with  iron, 
were  in  use  for  several  years.  The  cylindrical  form  of  the  tubs  per- 
mitted them  to  rest  in  the  angle  between  the  two  guides,  and  a  rounded 
rim  at  the  top  and  projection  at  the  bottom  were  the  only  points  of  con- 
tact with  the  guides ;  the  body  of  the  tub  was  thus  kept  from  wearing. 
These  tubs  were  about  six  feet  long  and  twenty  inches  internal  diame- 
ter. By  this  arrangement  of  the  two  tubs,  one  descending  while  the 
other  was  ascending,  both  the  ore  and  water  of  the  mine  were  brought  to 
the  surface.  Pumps  have  since  been  introduced  for  raising  the  water, 
but  I  believe  the  ore  is  hoisted  as  before. 


COST  OF  HOISTING  IN  COENWALL. 

Some  interesting  data  in  detail  have  been  published  by  Mons.  M.  L. 
jVIoissenet*  in  regard  to  the  cost  of  hoisting  at  several  of  the  most 
prominent  mines  of  Cornwall,  England.  He  finds  it  to  range  from  one 
shilling  and  twopence  to  one  shilling  and  elevenpence  per  ton  for 
depths  ranging  from  150  to  250  fathoms.  Four  examples  are  cited :  Dol- 
coath,  where  the  hoisting  is  by  kibbles  and  chains  in  inclined  and  el- 
bowed shafts ;  United  mines,  where  skips  with  flat  ropes  work  in  a  ver- 
tical shaft ;  Levant,  where  skips,  with  flat  and  wire  ropes,  work  in  an 
elbowed  shaft ;  and  Carnbrea,  where  kibbles,  with  chains  and  skips,  with 

*  De  1'  Extraction  dans  les  mines  du  Cornwall,  etc.,  i^ar  M.  L.  Moissenet,  lugenieur 
des  mines.    Aunales  des  Mines ;  II,  1862. 
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flat  aud  wire  ropes,  work  iu  various  kinds  of  shafts.  The  partieidars 
in  each  case  extend  over  a  period  of  twelve  months,  aud  tables  are 
given  for  each  mine,  showing  the  quantity  hoisted  and  the  cost  of  ma- 
terials used,  not  only  in  the  shaft  but  at  the  engines,  and  in  lilling  and 
landing. 

From  the  various  tables  I  have  compiled  the  following,  showing  the 
mean  depth,  the  quantity  extracted  iu  tons,  the  cost  per  ton,  and  the 
cost  per  ton  per  100  metres  at  the  four  different  mines. 


Name  of  mine. 


Dolcc-.th 

United  Mines 

Levant 

Cainbrea 


Mean  depth. 


Fathoms.  Metres, 
in. 
250  =  457. 19 
240  =  4.38.  96 
100  =  350.  00 
150  =  274.  00 


Quantity    ex- 
tracted, tons. 


Tons. 
20, 166 
19,200 
16,  800 
36,  000 


Cost  per  ton. 


s.  d.  Francs. 
1  11  =  2.  3081 
1  7  =  1. 9440 
12  =  1.  4313 
1    <6i=  1.  8857 


Cost  per  ton  per 
100  metres. 


Francs. 
0.  5212 
0.  4418 
0.  4089 
0.  6977 


At  Dolcoath  a  little  over  43  per  cent,  of  the  cost  was  in  the  shaft,  37 
per  cent,  at  the  engine,  and  21  per  cent,  (nearly)  for  filling  and  landing. 

HOISTING  MACHINERY  IN  CALIPORNIA  AND  NEVADA. 


The  simplest  form  of  steam  hoist,  and  the  one  usually  emploj-ed  in 
California  and  Nevada,  for  depths  of  a  few  hundred  feet,  especially  if 
used  in  connection  with  pumps,  is  a  steam  engijie  with  eight  to  ten 
inches  diameter  of  cylinder  aud  sixteen  inches  stroke,  with  or  without 
link-motion  to  the  valves,  the  engine  only  requiring  to  run  one  way. 
Upon  the  crank  shaft  is  a  pinion,  grooved  generally  with  a  large  Y,  the 
inner  faces  having  an  inclination  toward  each  other  of  GO  to  90  degrees. 
This  pinion  gears  by  friction  into  a  large  V- wheel,  proi)ortioned  to  the 
size  of  the  other,  so  as  to  hoist  in  the  shaft  from  200  to  300  feet  per 
minute. 

This  large  V-wheel  usually  forms  one  flange  of  tlie  winding  drum, 
and  upou  the  opposite  end  of  the  drum  is  a  second  flange  of  the  same 
diameter  as  the  V-wheel,  but  with  its  periphery  broadly  recessed  to  re- 
ceive a  friction  strap.  The  winding  drum  is  made  of  boiler-irou,  and 
is  riveted  securely  to  a  projecting  rim  cast  on  the  inner  side  of  each  of 
these  wheels.  The  dimensions  of  this  drum  are  usually  2  feet  G  inches 
diameter  by  2  feet  G  inches  long.  The  diameter  of  the  large-friction  V- 
wheel  is  4  feet,  and  of  the  brake-wheel  the  same.  The  whole  is  keyed 
upon  a  shaft  3J  to  4  inches  in  diameter,  and  is  mounted  upon  a  wooden 
frame  swinging  upon  a  hinge.  By  means  of  a  lever  the  large  V-wheel 
is  pressed  firmly  into  contact  with  the  fixed  pinion  on  the  engine  shaft 
while  hoisting.  While  lowering,  it  is  thrown  out  of  contact,  and  being 
perfectly  detached  from  the  engine,  is  free  to  unwind,  its  movement 
being  controlled  by  the  application  of  the  friction  baud.  The  motion 
of  the  engine  is  controlled  by  the  throttle-valve,  and  continues  all  the 
time  in  one  direction,  it  being  used  only  during  the  hoisting. 

This  construction  for  a  hoisting  eugiue  is  simple,  durable,  and  com- 
])aratively  safe  for  small  loads  and  shafts  that  do  not  exceed  two  or 
three  hundred  feet  in  depth.  For  deeper  mines  and  heavier  work  the 
drum-shaft  is  supported  upon  a  frame  which  slides  upou  a  secure  bed, 
and  cau  be  i^ressed  up  to  the  V-piniou  by  levers,  and  the  friction  sur- 
face is  increased  by  making  several  V- grooves  instead  of  one,  and  giv- 
ing them  an  acute  angle.    Where  two  or  more  shafts  are  to  be  worked 
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from  tlie  same  engine,  a  man  is  placed  at  each  brake.  Some  engines 
drive  as  many  as  four  winding  drums  from  one  crauk-shaft.  One  of  the 
disadvantages  of  this  method  is  the  unequal  wear  of  the  V-wheels, 
which  require  turning  off  as  often  as  twice  a  year,  and  sometimes  once 
in  two  months. 

Hoisting  gear  of  the  kind  just  described  is  manufactured  by  the 
Union  Iron  Works.  By  means  of  long  levers  the  engineer  can  control 
the  engine  while  standing  at  the  mouth  of  the  shaft.  The  piston  of  the 
engine  has  two-feet  stroke,  and  the  fly-wheel  is  eight  feet  in  diameter. 
The  winding  drum  is  three  feet  in  diameter  and  three  feet  in  length. 
This  coustru(;tion  is  characterized  by  extreme  simplicity  and  great 
strength. 

Another  form  of  hoist  much  in  use  for  the  mines  of  the  west  is  the 
common  link-motion  engine,  with  a  light  fly-wheel  fitted  with  a  good 


Booth  &  Co.'s  Hoisting  apparatus — elevation. 


Bootli  &  Co.'s  Hoisting  apparatus — plan, 
brake    and  a  strong  flanged  pinion  upon  the  end  of  the  crank  shaft. 
This  pinion  gears  into  a  spur-wheel,  keyed  upon  the  shaft  of  the  wind- 
ing drum  or  reel.    With  this  construction  the  engine  and  the  winding 
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drum  can  be  turned  eitlier  way,  and  if  two  skips  or  cages  are  worked  at 
tlie  same  time  and  from  the  same  level  in  the  mine,  the  cables  are 
wound  so  that  one  unwinds  while  the  other  is  winding  up,  one  thus 
balancing  the  other.  But  where  the  points  of  departure  in  the  hoisting 
change,  one  reel  or  drum  is  made  with  a  hub-flange  or  clutch,  so  that  it 
can  be  easily  adjusted  to  wind  from  a  greater  or  less  depth,  as  required. 
In  mining  requiring  a  sudden  change  of  distance  of  hoisting,  (from 
either  an  upper  or  a  lower  level,)  each  reel  and  wheel  should  run  inde- 
pendently and  have  a  separate  friction  band.  The  pinions  on  the  crank- 
shaft are  fitted  with  a  clutch,  which  can  be  thrown  in  or  out  of  gear  when 
required  to  lower.  The  engine  is  under  the  control  of  one  man,  and 
each  brake  and  reel  under  the  control  of  another.  When  the  bell 
strikes  for  either  reel  to  hoist,  the  engine-man  slows  the  engine  to  allow 
the  clutch  of  the  pinion  to  be  put  into  gear.  The  brakeman  then  re- 
leases the  brake  and  the  hoisting  commences.  For  stopping,  the  clutch 
is  thrown  out  and  the  reel  is  held  by  the  friction  brake.  In  this  way 
two  or  four  shafts  can  be  worked  from  one  engine,  and  to  any  number 
of  levels. 

The  above-described  form  of  hoisting  apparatus  is  illustrated  by  the 
annexed  cut,  giving  a  vertical  and  a  side  view  of  the  machine  with  its 
foundation,  as  made  by  H.  J.  Booth  &  Co.  It  is  here  shown  with  a 
single  bobbin  for  a  flat  cable ;  the  spokes  of  this  bobbin  are  of  wood, 
and  are  not  joined  together  by  iron  segments. 

HOISTING  AT  THE  MOUNT  DIAJBLO  COAL  MINES. 

At  the  Mount  Diablo  collieries  the  coal  is  hoisted  in  cars  up  a  slope  of 
37°  and  327  feet  long,  by  an  engine  with  a  14  by30-iuch  cylinder.  The 
crank-shaft  carries  a  liy- wheel  12  feet  in  diameter,  and  a  pinion  2  feet  in 
diameter,  geared  into  a  spur-wheel  6  feet  in  diameter,  which  forms  the 
end  or  flange  of  the  winding  drum.  There  are  two  drums,  so  connected 
by  a  clutch  gearing  that  they  can  be  easily  disconnected  at  any  time  if 
desired.  These  drums  are  of  iron,  covered  with  wood,  and  are  about  19 
feet  in  circumference.  A  jiowerful  brake,  worked  by  the  foot  of  the  en- 
gineer, is  fitted  to  the  circumference  of  the  fly-wheel,  and  is  capable  of 
stopping  the  engine  very  quickly.  The  engine  makes  120  double  strokes 
in  a  minute,  and  the  usual  time  of  hoisting  a  car  carrying  about  one 
ton  of  coal  is  thirty  seconds.  Only  one  car  is  hoisted  at  one  time,  and 
about  200  are  drawn  up  in  the  course  of  ten  hours.  But  this  is  not  the 
limit  of  the  working  capacity.  As  many  as  270  have  been  taken  out 
in  that  time,  and  the  number  could  be  exceeded  if  desired.  Bound 
iron  wire  rope,  f  of  an  inch  in  diameter,  is  used,  and  passes  over  rollers 
about  3  feet  in  diameter.  In  some  of  the  pits  a  flat  wire  rope,  winding 
upon  a  reel,  has  been  substituted. 

At  the  Pacific  Coal  Mining  Company's  mines,  near  Mount  Diablo,  a 
very  well  constructed  shaft  was  sunk  vertically  to  a  depth  of  400  feet, 
and  was  provided  with  excellent  hoisting  works  from  the  establishment 
of  H.  J.  Booth  &  Co.  The  engine  of  75-horse  power  was  geared  to  a 
bobbin-shaft.  There  were  two  bobbins,  winding  inversely ;  flat  iron 
cable,  balanced ;  a  link  motion,  and  an  ordinary  brake,  operated  by  the 
foot  of  the  engineer.  The  pumping  was  performed  by  a  separate  en- 
gine of  150-horse  power,  15-inch  plungers,  and  a  lift-pump. 

HOISTING  UPON  THE  COMSTOCK  LODE. 

Upon  the  Comstock  lode,  in  Nevada,  preference  is  given  to  one  heavy, 
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sliort-stroke  engine,  with  balance  valves  and  link  motion ;  a  i^inion 
upon  the  crank-shaft ;  heavy  spur-wheel,  and  flat  winding  cable. 

The  mines  on  the  Comstock  lode  which  have  large  hoisting  works  and 
wire  cables  include  the  Chollar-Potosi,  Empire,  Gould  &  Curry,  Hale  & 
Norcross,  Imperial,  Lady  Bryan,  Savage,  and  Sierra  Nevada.  An  en- 
giue  recently  put  up  by  the  Risdou  Iron  and  Locomotive  Works,  of  San 
Francisco,  has  a  20-inch  cylinder  with  40-inch  stroke,  with  3  feet  6  inch 
pinion,  12-feet  spur-wheel,  14-inch  face  by  SJ-inch  pitch,  a  single  wind- 
ing reel  for  flat  cable,  5  feet  in  diameter,  sheave,  or  shaft  pulley,  8  feet 
indiameter.  With  this  it  is  intended  to  work  from  a  depth  of  2,000 
feet. 

HOISTING  IN   GUIDED   CAGES. 

In  each  of  the  methods  described  the  mineral,  having  been  taken  to 
the  shaft,  is  either  dumped  in  a  pile  and  then  shoveled  into  the  bucket 
or  skip,  or  is  dumped  through  a  chute  directly  into  the  skip,  and  the 
empty  car  is  returned  to  the  face.  But  this  necessitates  a  rehandling 
of  the  mineral,  which,  when  it  reaches  the  surface,  must  be  again  dumped 
into  a  car  or  wagon,  by  which  it  can  be  delivered  at  the  proper  point 
away  from  the  shaft. 

These  and  other  considerations  have  led  to  hoisting  the  car  and  load 
together  to  the  mouth  of  the  shaft.  This  effects  a  great  saving  in  time, 
labor,  and  wear  and  tear  of  apparatus.  It  is  the  method  adopted  in 
the  mines  upon  the  Comstock  lode,  and  in  all  well-appointed  vertical 
shafts  of  any  considerable  depth  elsewhere.  To  effect  this,  a  compart- 
ment of  the  shaft  is  fitted  with  vertical  stringers,  or  "  guides"  of  wood  or 
iron,  extending  from  the  top  to  the  bottom,  which  serve  to  guide  the 
movement  of  a  platform  cage,  into  which  the  car  can  be  placed.  The 
platform  is  fitted  with  rails  of  the  same  gauge  as  the  track,  and  the  car 
is  rolled  upon  these  and  secured  by  bolts.  The  platform  is  a  little 
smaller  than  the  compartment  of  the  shaft,  and  forms  the  bottom  of  a 
framework  of  iron,  by  which  it  is  suspended.  The  frame  rises  above  it 
on  each  side  and  connects  with  a  cross-piece  above  the  car,  to  which  the 
hoisting  cable  is  attached.  The  platform  and  the  framework  together 
form  the  "cage."  By  means  of  projecting  ears  or  bars  of  iron  or  steel 
rubbers  on  each  side,  at  the  top  and  bottom,  which  partly  embrace  the 
guides,  it  is  kept  from  contact  with  the  sides  of  the  shaft,  and  thus 
glides  freely  up  and  down.  The  only  friction  is  between  the  rubbers 
and  the  guides,  and  this  friction,  in  truly  vertical  shafts,  is  very  slight. 
The  shaft  becomes,  in  fact,  a  vertical  railway,  and  is  a  continuation  ol 
the  tramways  below,  uniting  them  with  the  distributing  tracks  above. 
Tramming  and  hoisting  thus  become  a  connected  and  continuous  oper- 
ation. A  carload  of  mineral  is  rolled  to  the  bottom  of  the  shaft  and 
placed  upon  the  platform,  the  signal  is  given  to  the  engineman  above, 
and  the  load  starts  upon  its  vertical  journey. 

31ost  of  the  mines  at  Virginia  City  and  Gold  Hill,  upon  the  Comstock 
lode,  and  in  other  parts  of  Nevada,  and  the  principal  deep  mines  in 
California,  with  vertical  shafts,  now  use  the  cage.  It  is  single,  large 
enough  for  one  car  only,  but  the  hoisting  is  very  rapid,  from  500  to  1,200 
feet  per  minute,  (8  ft.  to  20  ft.  per  second,)  and  with  heavy  loads  weigh- 
ing from  5,000  to  8,000  pounds. 

The  construction  of  the  cage,  as  I  have  remarked,  is  very  simple,  be- 
ing usually  a  square  plank  platform  with  a  track,  upon  which  the  car 
stands,  and  suspended  by  a  kind  of  stirrup-frame  of  iron  at  each  side  to 
an  arched  cross-bar  of  iron  at  the  top,  through  the  center  of  which  the 
rod  of  suspension  passes  freely,  and  is  firmly  bolted  just  below  to  a 
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Side  view  and  plan  of  one  end  of  the  Safety  Cage  in  use  in  Nevada. 
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second  iron  cross-bar,  free  to  move  up  and  down  in  slots  made  in  the 
frame  on  eacli  side.  This  second  cross-bar  is  connected  at  its  two  ends 
by  arms  on  tlie  outer  side  of  the  frame  with  the  lever  ends  of  dog- 
clamps  or  safety  catches.  The  construction  will  be  more  readily  under- 
stood by  reference  to  the  figure,  giving  a  side  view  of  the  most  approved 


form  of  the  cage  and  catch,  now  in  use  in  the  mines  of  the  Comstock 
lode.     The  platform  P  P  is  five  feet  long  and  three  feet  eight  inclies 
wide.     It  is  surinounted  by  a  hood,  11  H,  of  boiler-iron,  flrudy  secured 
H.  Ex.  Doc.  207 37 
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by  hinges  to  the  top  of  the  frame,  and  designed  to  protect  the  miners 
from  falling  bodies.  The  height  of  the  cage  from  the  top  of  this  hood 
to  the  bottom  of  the  platform  is  eight  feet.  The  ends  of  the  rubbers 
are  seen  at  K  R  and  E'  W ;  the  clami^s,  or  safety  catches,  at  C  C ;  and  the 
arms  A  A,  connecting  these  with  a  cross-piece  above,  B'  B'.  A  safety 
hook,  S,  for  detaching  the  cage  in  case  of  overwinding,  is  placed  at  the 
top  and  turns  in  the  head  of  the  suspending  rod.  When  the  cage  is  at 
rest  at  the  bottom  of  the  shaft,  or  whenever  it  is  not  suspended  by  the 
winding  cable,  the  cross-bar  B  B,  and  cross-piece  B'  B',  are  pressed 
downward  by  a  long  and  ijowerful  steel  jjlate  spring,  and  this  throws 
the  points  of  the  catches  C  C  into  the  sides  of  the  guide-timber,  and 
not  into  the  face,  as  is  the  case  with  Fontaine's  and  other  safety  catches. 
The  construction  of  the  upper  part  of  the  cage,  including  the  spring 
and  the  suspension  rod,  is  not  shown  in  the  side  view  of  the  cage,  but 
will  be  seen  in  the  second  figure,  giving  a  front  view. 

During  hoisting  or  lowering  the  spring  is  compressed,  and  this  serves 
to  relieve  the  cage  and  load  from  the  shock  which  attends  a  sudden 
commencement  of  hoisting. 

The  hand-lever  just  above  the  platform  controls  iron  rods  which  rise 
through  the  floor  of  the  cage  and  hold  the  cars  securely  in  place  dur- 
ing-the  ascent  and  descent  of  the  cage. 

The  whole  construction  is  light  and  simple,  and  has  given  general 
satisfaction.  It  is  not  closed  in  at  the  top  and  sides  as  closely  as  in  the 
foreign  mining  cages,  and  is  high  enough  to  allow  miners  to  stand  up- 
right as  they  ascend  and  descend.  The  hood  is  hinged  to  prevent  the 
imprisonment  of  miners  in  case  of  accident,  or  drowning,  if,  as  some- 
times happens,  the  cage  is  lowered  into  water. 

EUROPEAN  GUIDED   CAGES. 

In  Europe  cages  are  made  in  a  much  more  substantial  and  cumbrous 
manner,  and  they  are  generally  arranged  to  receive  several  cars,  either 
one  above  another  upon  separate  i)latforms  or,  when  the  shaft  is  wide 
enough,  two  or  three  abreast.  At  Mons,  in  shaft  IS'o.  12  of  Grand 
Hornu,  eight  wagons  have  been  imt  into  one  cage  of  four  stories. 
When  the  wagons  are  large,  as,  for  example,  those  of  twelve  hectolitres 
at  Blanzy,  the  cages  are  only  two  stories  high. 

They  are  usually  made  of  iron,  on  account  of  both  lightness  and 
strength ;  and  the  angle  irons  and  T-irons  are  found  to  be  well  adapted 
to  the  purpose.  The  cage  of  four  stories  was  the  form  in  use  a  few  years 
since  at  Anzin.  It  is  made  of  angle  iron,  strongly  riveted,  and  weighs 
as  follows : 

Kilogrammes. 

Plate  and  angle  irons 655 

Sheet  iron 220 

Cast  iron 32 

The  safety  catch,  (parachute) 218 

Total  weight  of  the  cage 1, 125 


This  cage  will  carry  2,000  kilogrammes  of  coal  in  the  four  wagons, 
which  themselves  weigh  720  kilogrammes,  thus  making  the  dead  weight 
as  much  as  1,845  kilogrammes. 

The  cage  used  at  Charleroi  holds  four  wagons,  like  those  at  Anzin ; 
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but  they  are  here  placed  end  to  end  upon  two  floors  only,  and  the  cage 
weighs  900,  the  four  wagons  780,  and  the  charge  1,G00  kilogrammes. 

At  the  Paris  Exposition  of  18G7  IS^icholas  Libotte,  constructor,  of 
Silly,  near  Charleroi,  exhibited  some  cages  intended  for  the  collieries  of 
Charlerol,  Belgium.  These  cages  are  remarkable  for  their  extreme 
lightncvss  and  strength,  and  for  the  perfection  of  the  forging.  They  are 
made  of  steely  are  intended  for  a  narrow  shaft,  and  are  capable  of  taking- 
six  wagons,  one  above  another.    The  cage  weighed  as  follows  : 

Kilogrammes. 

Cage 1,  434 

Parachute liiS 

Total 1, 562 

Another  cage,  similarly  constructed,  was  made  in  two  stages  only, 
but  was  also  designed  to  receive  six  wagons,  three  on  each  stage  : 

Kilogramjues. 

Weight  of  cage 1,  2G8 

Weight  of  parachute 1G4 

Total 1, 432 


This  cage  was  made  for  a  shaft  near  Liege,  Belgium. 

In  order  to  diminish  the  shock  which  results  from  the  sudden  descent 
of  a  cage  upon  the  platform  at  the  bottom  of  a  shaft,  especially  when 
the  cage  is  used  for  the  descent  of  miners,  caoutchouc  springs  have 
been  j^laced  under  a  false  platform  or  landing,  so  as  to  prevent  violent 
concussions  when  the  motion  of  the  cage  is  not  sufficiently  arrested  in 
season  to  avoid  a  shock.  So  also,  in  order  to  avoid  the  sudden  shock  at 
the  commencement  of  hoisting,  spiral  springs  have  been  placed  between 
the  end  of  the  cable  and  the  top  of  the  cage,  so  that  the  spring  would 
be  compressed  before  the  cage  began  to  move.  But  such  springs  re 
quire  to  be  very  strong  and  heavy  to  be  of  any  service  where  such  great 
weights  are  to  be  lifted ;  and  this  has  led  to  the  plan  of  placing  large 
steel  plate  springs  under  the  axle  bearings  of  the  great  pulleys  at  the 
top  of  the  shaft.  But  it  is  also  desirable  to  have  an  elastic  form  of  at- 
tachment to  the  cages ;  and  this  is  secured  to  a  certain  extent  by  the 
use  of  the  safety-catch,  which  requires  a  spring. 

CABLES,  WIRE   ROPE,   WINDING  DRUMS,  &C. 

The  leading  mines  upon  the  Comstock  lode  extend  from  1,000  to  1,300 
feet  below  the  surface.  In  nearly  every  one  the  companies -have  changed 
their  hoisting  works  several  times,  increasing  their  power  and  improving 
their  construction  to  suit  the  increased  duty  of  winding  from  constantly 
augmenting  depths.  Hemp  cables  have  given  way  in  part  to  round  wire 
ropes,  and  these  in  turn  to  flat  wire  cables,  some  of  them  made  of  steel 
wire.  The  dimensions  of  these  flat  cables  are  3  by  ^  inch  to  G  by  1 J  inches 
for  iron,  and  2^  by  i  inch  to  4  by  ^  inch  for  steel.  The  length  is  usually 
1,500  feet. 

The  manufacture  of  wire  cordage  and  flat  winding  cables  for  mines 
is  carried  on  in  San  Francisco  uj)on  an  extensive  scale  at  the  Avorks  of 
A.  S.  Hallidie,  ei^ected  in  1857.  Their  capacity  of  production  is  now 
over  1,200  tons  of  rope  and  cable  annually.     Their  manufactures  embrace 
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every  description  of  wire  cordage,  from  the  delicate  bell  and  signal 
cord  to  those  of  a  single  piece  3,000  feet  long  and  weighing  nearly 
40,000  pounds.  Most  of  the  hoisting  works  upon  the  Comstock  lode 
have  been  supplied  with  winding  cables  from  this  establi^ment. 

This  firm  has  recently  made  a  cable  for  the  Imperial  mine  1,G00  feet 
long,  6  inches  wide,  and  ^  inch  thick,  weighing  8,400  pounds.  This 
cable  is  wound  upon  a  6-foot  drum,  but  as  generally  several  layers  of 
the  cable  remain  on  the  drum,  not  being  unwound,  the  diameter  is  in- 
creased to  CJ  to  7  feet.  The  sheaves  for  flat  cables  are  usually  only  7 
feet  in  diameter,  but  this  is  too  small ;  they  should  not  be  less  than  12 
feet. 

DIAMETER   OF  WINDING  DRUMS. 

It  is  a  common  defect  in  all  the  hoistiug  works  of  California  and 
Nevada  that  the  winding  drums  and  pulleys  are  too  small.  In  Europe 
the  diameter  of  wind-ing  drums  has  been  greatly  increased,  and  there 
are  many  examples  of  drums  20  feet  in  diameter.  At  the  Casimir  Perier 
colliery  at  Somam  the  round  wire  rope  is  used  upon  a  drum  with  a  di- 
ameter of  7™.14,  or  25  feet.  Twenty-five  turns  of  this  drum  winds  up 
600  metres  of  cable.     The  weight  of  cable  is  four  kilograms  per  metre. 

These  large  drums  are  particularly  desirable  for  wire  ropes,  which  are 
destroyed  very  fast  by  a  short  bend.  On  these  large  cirumferences  the 
turns  are  fewer,  and  the  cable  need  not  be  coiled  several  times  over 
itself,  which  causes  great  wear  and  destruction  of  the  strands.  Each 
turn  of  a  drum  22  feet  in  diameter  represents  66  feet  of  length  of  cable, 
and  25  rounds  will  reach  1,650  feet  deep.  With  a  rope  one  and  a  half 
inch  thick  the  drum  would  have  to  be  a  little  over  three  feet  in  length. 
In  such  a  case  the  radius  of  the  drum  in  winding  would  remain  the  same 
when  wire  rope  is  used ;  but  this  is  not  the  case  with  hemp  rope,  which 
has  a  much  greater  diameter,  and  when  winding  up  around  the  drum  it 
must  coil  upon  itself  several  times,  and  thus  increase  considerably  the 
radius  of  the  drum,  and,  on  the  other  hand,  in  unwinding  or  lowering 
into  the  shaft  the  radius  of  the  drum  is  rajiidly  reduced. 

The  difference  of  radius  is  insufficient  to  compensate  for  the  weight  of 
the  unwound  cable,  and  such  an  arrangement  requires  powerful  engines 
to  lift  up  the  dead  weight  of  cable  at  the  start.  From  that  moment  less 
and  less  power  is  required  until  the  two  buckets  or  cages  meet  in  the 
shaft;  then  the  descending  cable  gradually  takes  the  advantage  of  the 
ascending  one,  and  the  steam-engine,  instead  of  driving,  is  soon  driven 
with  an  increased  velocity  by  the  increasing  weight  of  the  descending 
cable.  To  avoid  these  inconveniences  a  system  of  counterpoises  is  used. 
Eopes  carrying  a  counterpoise  are  wound  around  sheaves  placed  on  the 
shaft  of  the  drum ;  these  counterpoises  play  up  and  down  the  shaft  for 
about  fifty  or  sixty  metres;  the  cable  unrolls  as  it  goes  down,  and  the 
radius  of  the  sheaves  diminishes.  It  is  so  arranged  that  when  the  entire 
cable  is  paid  out  and  the  counterpoise  is  down  the  two  buckets  or  cages 
pass  each  other  in  the  shaft.  At  that  time  the  strain  upon  the  hoisting- 
drum  changes,  as  also  the  action  of  the  counterpoise.  The  rotary  motion 
of  the  hoisting  drum  continues  in  the  same  direction,  as  also  that  of  the 
sheave,  which  now  winds  up  the  rope  of  the  counterpoise  in  the  opposite 
direction.  The  force  required  to  raise  up  this  counterpoise  counterbal- 
ances the  weight  of  the  descending  cable.  Another  way,  which  gives 
better  results,  consists  in  using  a  very  heavy  cast-iron  chain  as  a  coun- 
terpoise. 

M.  Quillacq,  a  Belgian  engineer,  after  having  visited  the  hoisting 
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works  of  England,  and  examined  the  system  of  counterpoises  used  there, 
proposed  to  place  the  winding  bobbin  directly  over  the  shaft,  and  thus  to 
dispense  with  the  sheaves.  Drums  seven  metres  in  diameter  are  placed 
on  the  top  of  the  shaft,  instead  of  the  sheaves,  and  are  driven  directly  by 
a  double-cylinder  engine.  This  system,  which  is  fully  described  in  "ie 
Materiel  des  Houilleres,^''  by  Professor  A.  Burat,  has  not  been  entirely  suc- 
cessful so  far  ;  but  it  has  shown,  however,  that  an  economy  of  fifty  per 
cent,  can  be  realized  on  the  wear  and  tear  of  cables. 

Although  dififlcult  to  do  away  entirely  with  the  sheaves,  it  is  quite 
easy  to  increase  their  diameter  so  as  to  avoid  giving  a  short  bend  to  the 
cables.  It  has  been  suggested  that  a  series  of  rollers  or  small  sheaves, 
placed  on  a  curve  of  large  radius,  might  advantageously  be  used  instead 
of  very  large  sheaves. 

STEEL-WIRE   CABLES — WEIGHT   AND   STRENGTH   OF   CABLES. 

The  use  of  cables  made  of  steel- wire  has  been  highly  recommended  on 
account  of  their  superior  strength  and  lightness.  In  practice  abroad 
the  high  hopes  entertained  of  the  value  of  these  cables  have  not  been 
realized.  The  wire  undergoes  rapid  changes,  and  has  been  found  after 
five  or  six  months'  use  to  become  brittle,  so  that  the  cable  could  no  longer 
be  relied  upon.  Some  of  the  flat  cables  now  in  use  in  Nevada  are  made 
of  steel ;  but  no  data  regarding  their  weight  and  wear  have  been  re- 
ceived. 

The  following  table  exhibits  the  size  in  inches  of  flat  cables,  their 
weight  in  i^ounds  per  fathom,  their  working  load  and  breaking  strain.* 
I  have  added  also  a  valuable  table  which  has  recently  been  published, 
giving  the  comparative  strength  of  iron,  steel,  copper,  and  hemp  cables, 
expressed  in  dimensions  and  weights  of  the  metric  system.t 

*  From  Hunt's  edition  of  lire's  Dictiouary. 

t  From  Etudes  sur  Ics  Arts  Textiles,  &c.,  per  Michel  Alcan,  p.  34. 
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Table  sJioicing  the  size,  weight,  and  strength  of  flat  cables  for  mining  purposes  of  hemp,  iron, 

and  steel. 


HEMP. 

IRON. 

STEEL. 

EQUn'ALENT  STRENGTH. 

Size  in 
inches. 

Pounds 

■weight  per 

fathom. 

Size  in 
inches. 

Pounds 

■weight  per 

fathom. 

Size  in 
inches. 

Pounds 

■weight  per 

fathom. 

Working 
load. 

Breaking 
strain. 

4  byli 

5  byli 
51  by  li 
5J  by  H 
G    by  li 
1    b^ll 
ei  by  2i 
8h  by  2J 
9    by  2J 
9i  by  21 

10    by  2^ 

20 
24 
26 
28 
30 
36 
40 
45 
50 
55 
60 

2i  by  * 
2i  by  — 
2|  by  g 

3  bj'  _ 
3i  by  - 
3.i  by  - 
3i  by  11-16 

4  by  — 
4i  by  J 
41  by  — 
4|  b.V  — 

11 

13 
15 
16 
18 
20 
22 
25 
28 
32 
34 

Cwt. 
44 
52 
60 
64 

80 
88 
110 
112 
128 
136 

Tons. 
20 

23 

27 

2  by  i 
2i  by  i 
—  by  — 
2i  by  i 
n  by  i 

3  by- 
3iby- 
3i  by  - 

io 

11 

12 
13 
15 
16 

18 
20 

28 
32 
36 
40 
45 
50 
56 
60 

PRECAUTIONS  IN  USINGf^  WIEE-EOPE. 

In  winding  with  round  wire  rope  upon  conical  drums,  it  is  important 
to  intake  sure  that  the  angle  of  inclination  of  the  surface  of  the  drum  is 
not  too  great,  as  otherwise  the  coils  of  the  rope  are  apt  to  slip  off  and 
cause  serious  accidents.  Several  fatal  accitleuts  have  occurred  in  Eng- 
land from  this  cause.  They  are  mentioned  beyond  in  connection  with 
the  notice  of  the  various  forms  of  safety  cages.  Mr.  Wales,  a  govern- 
ment mining  inspector,  (Great  Britain,)  in  his  examination  upon  the 
cause  of  oue  of  the  accidents  referred  to,  said : 

"  In  his  opinion,  what  most  affected  the  proper  and  safe  working  of 
the  spiral  drum  was  the  angle  which  the  rope  formed  between  the  pulley 
over  the  shaft  and  certain  portions  of  the  drum.  In  the  present  case 
the  angle  was  fifteen  degrees,  and  in  his  opinion  the  accident  was  prin- 
cipally due  to  that  tact,  and  not  to  any  defect  in  the  rope,  which  was 
broken  by  the  jerk  caused  by  the  rope  falling  from  the  drum.  In  con- 
clusion he  remarked  that  in  erecting  spiral  drums  care  should  be  taken 
to  have  the  rope  at  as  easy  an  angle  as  i)ossible,  and  in  no  case  ought  it 
to  exceed  from  ten  to  eleven  degrees.'' 

Professor  Warrington  Smyth,  of  the  British  Eoj-al  School  of  Mines, 
in  one  of  his  lectures  directs  attention  to  the  precautions  necessary  in 
the  use  of  conical  drums.  He  mentions  the  case  of  a  very  serious  ac- 
cident a  few  years  ago,  by  which  the  lives  of  a  n amber  of  men  were 
sacrificed,  simply,  he  believes,  in  consequence  of  the  cage  having  been 
wound  up  at  too  great  a  velocity,  and  then  allowed  to  slacken  too  sud- 
denly, the  result  being  that  the  laps  got  loose,  some  part  slipped  off, 
the  rope  went  over  the  edge  of  the  drum,  and  was  snapped.  Mr. 
Smyth  then  points  out  how  this  danger  may  be  obviated  by  an  ingen- 
ious contrivance  of  M.  Lemielle,  which  consists  of  an  endless  rope  passed 
down  the  shaft,  and  over  a  pulley  at  each  extremity.  The  rope  is  thus 
kept  constantly'  stretched  out,  aud  motion  is  communicated  to  it  by  a 
direct-acting  cylinder,  which  sets  one  of  the  j)ulleys  in  motion. 

It  is  found  to  be  very  dangerous  to  allow  wire  ropes  to  wind  over 
any  inequality  or  projection  by  which  the  wires  are  subjected  to  repeated 
bending  back  and  forth.  At  the  Cannock  Chase  Colliery,  England, 
in  1867,  the  fiat  wire  cable  suddenly  snapped  and  precipitated  eight 
men  and  boys  to  the  bottom  of  the  shaft,  killing  five.  The  inspector 
found  that  at  the  point  of  fracture  the  cable  had  been  covered  for  about 
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eigbteen  inches  with  hemp,  which  had  become  hard  and  sobd,  and 
formed  a  bolster  or  projection  on  both  sides  of  the  cable,  three-fourths 
of  an  inch  thick.  The  object  of  placing  this  hemp  upon  the  cable  was 
to  show  the  engine  man  when  the  cage  was  opposite  a  certain  drift,  where 
it  had  to  stop.  In  passing  to  and  fro  over  a  pulley  five  feet  in  diameter, 
and  under  a  drum  of  the  same  diameter,  the  constant  bending  broke  off 
the  wires.  This  effect  was  probably  gradual,  since  it  appeared  on  exam- 
ination that  only  twenty-five  or  tweuty-six  wires,  one-seventh  of  the 
number  in  the  cable,  were  whole  when  the  cable  finally  parted.  The 
covering  also  prevented  the  condition  of  the  cable  from  being  known, 
and  it  was  believed  that  the  breaking  of  the  wires  had  been  going  on  for 
three  weeks  or  a  month  before  the  accident. 

EXAMPLES   OF  HOISTING  WORKS  ABROAD. 

As  the  depth  of  our  mines  increases  the  importance  of  improving  our 
hoisting  works  becomes  more  and  more  apparent,  and  it  will,  therefore, 
be  appropriate  to  notice  in  detail  some  of  the  best  specimens  of  hoisting 
engines  now  in  use  abroad,  particularly  at  the  collieries  of  Belgium, 
France,  and  Great  Britain,  where  we  find  the  most  perfect  types  and 
exhibitions  of  mining  upon  the  most  extended  scale.  At  present  our 
best  hoisting  works  are  only  approximations  in  construction  and  in 
magnitude  to  those  abroad.  The  extent  of  our  mines  has  not  required 
us  to  carry  our  machinery  to  such  a  degree  of  perfection  ;  but  the  day 
is  not  distant  when  for  the  Comstock  lode  alone  we  shall  not  only  have 
to  avail  ourselves  of  the  fruits  of  expeiience  in  deep  mining  in  foreign 
countries,  but  even  to  improve  ui)on  their  most  admirable  and  beautiful 
machines. 

There  is  nothing  to  prevent,  indeed  there  is  much  to  encourage,  us  to 
push  our  explorations  of  the  Comstock  lode  to  a  depth  of  3,000  feet  or 
more ;  and  for  this  purpose  very  powerful  engines  and  hoisting  appa- 
ratus will  bo  required.  The  wise  provision  which  should  characterize 
all  large  undertakings,  especially  in  mining,  requires  us  to  take  this  sub- 
ject into  careful  consideration.  The  engineers  of  Belgium  and  France 
have  for  some  years  past  been  discussing  the  best  methods  of  carrying 
the  exploitation  of  their  coal  beds  to  a  depth  of  at  least  1,000  metres; 
and  some  of  the  opinions  expressed  upon  this  subject  will  be  mentioned 
at  the  close  of  this  division  of  the  report,  after  some  details  concerning 
the  existing  conditions  of  hoisting  have  been  given. 

There  are  two  principal  types  of  hoisting  apparatus :  the  single  en- 
gine, acting  upon  the  drum  or  bobbin-shaft,  through  the  medium  of 
gearing,  and  the  double  engine,  acting  directly  upon  the  bobbin-shaft  by 
cranks  set  at  right  angles  with  each  other.  Of  these  two  types,  the 
double  direct-acting  engines  are  preferred  for  large  collieries,  where 
rapid  hoisting  is  essential. 

Professor  Burat,  in  remarking  upon  the  use  of  engines  acting  directly 
upon  the  shaft  of  the  winding  drum,  states  substantially  that  whenever 
the  conditions  of  hoisting  do  not  require  a  greater  force  than  80  horse- 
power, gearing  should  be  used ;  and  that  the  direct-acting  engines  with 
two  cylinders  should  actually  exert  at  least  100  horse-power.  If  the 
cages  are  not  required  to  move  with  a  velocity  of  at  least  four  to  five 
metres  a  second  the  gearing  is  evidently  preferable  to  placing  the  wind- 
ing drums  upon  the  crank-shaft.  This  opinion  is  confirmed  by  compari- 
sons between  the  consumption  of  coal  in  hoisting  works  upon  the  two 
plans,  whichareinfavor  of  themachineswith  gearing.  For  hoistingwith 
great  rapidity,  the  direct-acting  machines  are  the  best,  and  are  now 
generally  used. 
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Many  establishments,  and  especially  those  of  Haine-Saint  Pierre,  of 
Couillet,  and  of  Seriang,  in  Belgium,  and  of  Quillacq,  at  Ar.zin,  have 
l)roduced  hoisting  apparatus  of  this  type  which  appear  to  le;:ve  little  to 
be  desired.  Such  machines  are  made  either  vertical  or  horizontal.  In 
the  former  the  winding  reels  are  raised  high  in  the  air,  and  the  only  ad- 
vantage appears  to  be  that  the  inclination  of  the  cable  is  lessened,  so 
that  the  angle  it  makes  with  the  surface  of  the  sheave  is  increased.  A 
disadvantage  is  the  instability  of  the  machine,  owing  to  the  little  breadth 
of  foundation,  and  to  its  great  height.  The  horizontal  engines  are 
much  more  firm  and  substantial. 

The  accompanying  illustration,  i^rinted  upon  a  separate  sheet  and  in- 
serted, (page  584  A,)  representsan  engine  of  Quillacq's  construction  of  the 
vertical  type.  This  figure  is  reduced  by  Bieu's  photo-relief  process  from 
one  of  the  beautifully  engraved  plates  in  Burat's  Atlas.  It  does  not 
require  much  explanation.  One  cylinder  is  shown  in  section  with  the 
])i.stou  at  the  lower  end.  The  brake- wheel  is  between  the  two  bobbins. 
The  engineer  stands  upon  an  elevated  platform  on  a  level  with  the  bob- 
bin-shaft, and  controls  the  valves  by  means  of  lex  ers.  Three  inches  and 
three-eighths  of  an  inch  upon  this  reduced  drawing  representsa  distance 
of  about  five  metres. 

In  all  of  these  modern  engines  a  very  great  improvement  has  been  made 
by  the  addition  of  a  powerful  brake,  worked  by  steam.  Instead  of  the 
attendant  exerting  a  large  part  of  his  strength  upon  the  lever  of  a  brake, 
it  is  now  only  necessary  for  him  to  open  a  valve  bj^  a  hand  lever,  and 
thus  admit  steam  to  one  side  of  a  piston  in  a  short  cylinder,  and  the 
brake  is  instantly  applied  with  greater  force  than  a  man  could  possibly 
exert.  For  such  powerful  engines  as  are  now  in  use,  and  worked  as 
they  are  at  a  high  rate  of  speed,  a  brake  of  this  kind  is  indispensable. 

Mr.  Quillacq,  constructing  mechanical  engineer  at  Anziu,  appears  to 
have  been  a  pioneer  in  the  construction  of  large  direct-acting  double 
hoisting  engines.  He  published  a  description  of  one  of  these  engines  in 
1859.* 

The  cylinders  were  each  O'^.GOO  in  diameter,  and  the  pistons  had 
a  stroke  of  1^.800 ;  bobbin-shaft  3^.400  long  and  0°i.290  hi  diameter ; 
two  bobbins  6'^.500  in  diameter;  Stephenson  slide  motion;  a  steam 
brake,  with  the  cylinder  0'^.350  in  diameter,  drawing  the  two  brakes  of 
wood  powerfully  upon  the  peripherj-  of  a  wheel  3™.300  in  diameter. 
This  machine  was  provided  with  signal  indicators,  and  apparatus  for 
arresting  the  motion  of  the  engines  and  cages  after  the  cages  passed  a 
certain  point  above  the  mouth  of  the  shaft.  The  whole  machine,  with 
feed-pumps  and  fixtures,  weighed  42,000  kilogrammes  and  cost  less  than 
40,000  francs. 

The  same  constructor  exhibited  a  very  beautiful  hoisting  apparatus 
at  the  Paris  Exposition  in  18G7.  It  was  a  double  engine  of  about  200 
horse-power.  The  cylinders  were  vertical  and  connected  directly  with 
the  bobbin-shaft,  sui^ported  high  in  the  air  above  the  engines.  Cylin- 
ders about  3  feet  in  diameter  and  6  feet  stroke.  Link  motion  upon 
both.  Bobbins  for  flat  wire  or  hemp  cable,  and  22  feet  in  diameter. 
Steam  brake,  signal  indicators,  and  apparatus  for  preventing  overwind- 
ing were  all  included  in  this  beautiful  machine,  for  38,000  francs.  It 
aj^pears  from  a  bulletin  that  from  1856  to  March,  18(37,  inclusive,  the 
firm  bad  supplied  67  machines  of  7,012  horse-power  in  the  aggregate, 
varying  from  6  to  500  horse-power,  the  latter  for  pumping. 

In  a  machine  exhibited  by  A.  Audry,  engineer  of  the  establishment 
of  Mr.  F.  Dorzee,  near  Mons,  the  bobbin-shaft  is  placed  below  on  a 
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level  with  the  floor,  and  the  cylinders  rise  vertically  above  it  and  act 
downward,  instead  of  upward,  as  in  the  engine  by  Quillacq.  The  cylin- 
ders of  this  machine  are  0«i.90  in  diameter  and  the  stroke  1™.40.  Five 
machines  have  been  made  upon  this  model  at  different  times  from  1853 
to  18G7,  varying  in  capacity  from  80  to  150  horse-power. 

A  very  beautiful  machine  of  the  direct-acting  horizontal  type  was  ex- 
hibited at  Paris  in  18C7,  by  the  establishment  of  M.  M.  Schneider  &  Co., 
of  Creuzot.  Its  strength,  r)roportions,  and  convenient  arrangement  of  the 
various  parts  were  admirable.  The  cylinders,  2""  long  and  0"^.550  in 
diameter,  are  placed  5'".60  apart,  from  centre  to  centre.  The  rods  are 
connected  directly  with  cranks  of  1™,  placed  at  right  angles  upon  the 
opposite  ends  of  a  main  shaft,  O'^.S  in  diameter,  which  carries  the  two 
bobbins  and  the  friction- wheel,  to  which  the  brakes  are  applied  by  means 
of  steam,  acting  upon  a  piston  in  a  small  cylinder  below  the  floor  of  the 
engine-room.  The  diameter  of  this  wheel  is  3™,  aud  the  length  of  each 
of  the  two  wooden  blocks  which  bear  upon  its  periphery  is  1™.2.  The 
diameter  of  the  drum  of  the  bobbins  is  2^.04:,  and  total  diameter  along 
the  arms  is  about  5™.5.  The  arms  of  the  bobbins  are  of  wood,  and  the 
extremities  are  not  connected  by  segments,  as  in  many  of  the  Belgian 
and  French  machines.  The  length  of  the  lever  controlling  the  brakes  is 
ira.l),  the  diameter  of  the  cylinder  0^^.34,  the  length  0^.47. 

The  engineer  stands  midway  between  the  forward  ends  of  the  cylinders, 
with  both  the  bobbins  in  full  view,  aud  by  means  of  conveniently  placed 
levers  and  hand- wheels  controls  the  movements  of  the  engine  and  the 
operation  of  the  steam-brake. 

The  details  of  construction  of  a  portion  of  this  engine  are  shown  by 
the  accompanying  figure,  reduced  by  the  photo-relief  process  from  the 
larger  working  drawings  published  in  the  PortefeniUe  des  Ingemenrs^  bj' 
the  Messrs.  Armengaud.  The  figiu-e  gives  a  longitudinal  elevation  of 
the  bobbin,  the  brake-wheel,  and  brakes,  together  with  the  steam  cylin- 
der for  operating  the  brake,  and  the  levers  by  which  the  engineer  con- 
trols the  movements  of  the  engine.  The  cylinders  of  the  horizontal  en- 
gines and  their  valves  are  not  shown.  B  is  the  bobbin-shaft,  carrying 
the  bobbin  with  wooden  spokes  D  D  D  and  a  cast-iron  brake-wheel 
P  P.  The  spokes,  eight  in  number,  are  not  united  by  segmental  rims  at 
their  extremities,  as  in  some  machines,  but  are  disconnected,  the  cable 
winding  tridy  between  the  two  opposite  sets  of  spokes  without  catching 
upon  their  ends.  These  spokes  are  firmly  bolted  by  their  inner  ends  to 
a  cast-u-on  socket  plate,  2^\040  in  diameter.  This  plate  and  the  brake- 
wheel  P  P  are  securely  keyed  to  the  shaft  B.  An  arm,  K,  1^.90  in  leugth, 
works  loosely  upon  the  shaft  B,  and  by  means  of  the  connecting  rods  J  J 
controls  the  brake  pieces  1 1,  faced  with  blocks  of  wood  1™.20  long,  which 
fit  into  the  hollow  face  of  the  brake-wheel  P  P.  The  brake-pieces,  as 
will  be  seen,  are  supported  in  an  upright  position  3'^.2o0  apart  by  the 
prolongation  of  their  frames  to  the  foundation  below,  to  vrhich  they  are 
imited  by  hinge  joints.  The  undue  separation  of  these  brake-pieces  is 
prevented  by  set  screws  placed  behind  each,  and  their  approximation 
and  pressure  upon  the  brake-wheel  is  controlled  by  means  of  the  rod  K, 
extending  from  the  end  of  the  arm  K  to  the  steam  cylinder  M.  By  means 
of  the  hand-lever  O  I^  steam  can  be  instantly  admitted  to  one  side  or 
the  other  of  the  piston  in  M,  and  thus  operate  the  brakes  with  great 
force. 

The  engineer  stands  upon  a  platform  just  above  the  steam  cylinder  M, 
and  controls  the  link-motion  by  means  of  the  horizontal  hand-wheel  E. 
The  dimensions  and  distances  of  the  most  important  parts  are  indicated 
upon  the  figure  in  metres  and  in  fractions  of  a  metre. 


THE    MECHANICAL   APPLIANCES    OF    MINING. 


587 


i 

fiSS      ^riNES    AND    MINING    WEST    OF    THE    ROCKY    MOUNTAINS. 

At  the  mines  of  Sainte-Barbe,  at  Bezenet,  the  extraction  from  a  depth 
of  161">  to  185^  is  effected  by  a  double  horizontal  engine,  the  two  cylin- 
ders being  connected  directly  with  the  bobbin-shaft.  The  pistons  are 
0'».7  in  diameter,  and  1^.9  stroke.  The  drum  or  center  of  the  bobbins 
is  3™ .5  in  diameter,  and  the  minimum  radius  of  winding  space  is  there- 
fore l™.7o  for  one  of  the  bobbins,  and  greater  for  the  other,  which  winds 
from  the  greatest  depth.  The  brake  is  controlled  by  a  separate  steam- 
cylinder.  A  contrivance  for  preventing  accidents  in  case  of  over- wind- 
ing closes  the  throttle- valve  of  the  engine  and  puts  on  the  steam-brake. 
This  apparatus  once  prevented  a  very  serious  accident,  by  arresting 
the  cage  before  it  reached  the  sheaves. 

The  cages  w^eigh  1,900  kilogrammes,  (1,000^^^  iron,  and  300^^  of  wood,) 
and  are  made  to  receive  six  cars.  Four  sheet-iron  cars  weigh,  when 
empty,  900  kilogrammes,  and  contain  20  hectolitres  of  coal,  weighing 
1,000  kilogrammes.  The  dead  weight  is  therefore  1,900  +  900  =  2,800 
kilogrammes.  In  ordinary  working  the  time  of  ascension  of  the  cage  and 
load  is  27  seconds.  The  lauding  and  returning  the  cars  require  a  mean  of 
18  seconds ;  total  time,  45  seconds.  Practically,  they  take  out  four  cars  a 
minute,  or  240  cars  per  hour,  and  2,400  in  ten  hours  of  effective  work. 
Experience  has  shown  that  they  can  extract  regularly  2,000  cars,  con- 
taining 10,000  hectolitres,  in  ten  hours.  The  two  cables  are  adjusted  to 
hoist  from  two  levels,  24™  apart.  The  drainage  is  effected  with  n  single 
trip,  and  occupies  only  a  part  of  the  night.  The  quantity  of  water  ex- 
tracted varies  between  0,000  and  10,000  hectolitres.  The  cables  are  23 
centimetres  wide  and  42  millimetres  thick,  made  of  iron  wire  covered 
with  hemp.* 

As  an  example  of  the  dimensions  and  cost  of  modern  hoisting  engines 
in  Saxonj^,  the  following  from  the  notes  of  W.  Fairley,  mining  engineer 
and  surveyor,  is  interesting :  The  mine  is  at  Zwickau,  the  Briicken- 
berg  colliery,  444  English  fathoms  in  depth.  The  shaft  is  rectangular 
in  section,  28  feet  long  by  8  feet  broad  ;  one-half  of  it  is  used  for  wind- 
ing with  two  cages,  the  other  half  for  a  ladder-shaft  and  return  air. 
The  ventilation  is  effected  by  a  Guibal's  ventilator,  measuring  7™  by  3™, 
and  driven  by  a  50-horse  engine.  The  hoisting  works  consist  of  a  pair 
of  horizontal  engines,  built  at  the  Wilhelm's  Hiitte,  Sprottan,  SchlesAvig, 
at  a  cost  of  £2,850.  The  cylinders  are  42  inches  diameter,  stroke  8  feet, 
winding-drum  for  flat  ropes  12  feet  diameter,  ropes  tapered.  The  time 
required  for  hoisting  from  the  444  fathom  level  is  two  and  a  half  min- 
utes, a  speed  of  about  20  feet,  on  an  average,  per  second.  The  cage 
carries  two  wagons  of  10  hundred-weight  side  by  side,  and  is  furnished 
with  a  safety  apiiaratus  for  its  arrest  in  case  of  the  breakage  of  the 
rope. 

GENERAL   OBSERVATIONS  UPON  HOISTING  ENGINES. 

In  all  these  engines  for  collieries,  where  coal  is  so  abundant  and 
cheap,  very  little  attention  has  been  given  to  the  question  of  economy 
of  fuel,  a  very  important  one  for  regions  like  that  of  the  Comstock,  de- 
pendent upon  wood  brought  from  a  distance  at  considerable  expense. 
Condensing  engines  are  too  complex  for  hoisting  purposes,  where  it  is 
so  often  necessary  to  reverse  the  motion ;  and  the  only  direction  in  which 
it  appears  i^ossible  to  effect  a  great  saving  of  steam  is  in  working  itex- 
l^ansively  as  much  as  possible  by  the  use  of  suitable  cut-off  valves.  The 
Exposition  of  1807  contained  a  double  engine  on  Woolf's  plan,  and  con- 
sequently with  four  cylinders,  which  could  be  used  advantageously  as  a 

*  From  data  supplied  by  MM.  Lau  and  Baure  to  Professor  Burat,  1867. 
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hoisting-engine,  if  the  necessary  apparatus  for  changing  the  direction  of 
rotation  were  supplied. 

It  is  an  interesting  fact  that  Euglish  collier}^  owners  find  it  for  their 
advantage  to  contract  for  their  hoisting-engiues  and  machinery  witli  the 
Frencli  constructor  Quillacq,  at  Anzin.  This  eminent  maker  astonished 
the  British  members  of  the  international  jury  by  the  statement  that  he 
had  supplied  both  pumping  and  winding  engines  to  an  important  New- 
castle colliery.  It  is  admitted  by  the  British  reporter  upon  that  class 
in  the  exposition,  that  the  order  was  given  to  the  French  manufacturer 
simply  in  consequence  of  his  lower  i)rice  and  better  finish,  as  compared 
with  the  tenders  from  English  houses ;  and  he  observes :  "  Here  we 
have,  then,  one  of  our  Newcastle  mines  actually  working  by  means  of 
French-made  machinery,  fairly  brought  in,  by  open  competition,  to  the 
midst  of  our  machine  shops  and  foundries ;  and  when  we  look  at  the 
inland  position  of  Anzin,  and  the  unquestionable  disadvantages  which 
have  to  be  combatted  in  a  district  where  coal  and  iron  are  comparatively 
dear,  I  cannot  but  think  these  results  redound  to  the  credit  of  French 
engineering,  and  inculcate  on  ourselves  an  important  lesson." 

Opinions  upon  the  relative  value  of  the  two  methods  of  mounting 
hoisting  works,  whether  they  should  be  vertical  or  horizontal,  are  still 
divided.  The  English  generally  prefer  the  vertical  form.  There  is  not 
only  the  advantage  in  regard  to  the  inclination  of  the  cables  upon  the 
pulleys,  a  very  considerable  advantage  when  one  of  the  cables  is  wound 
on  the  lower  surface  of  the  bobbin,  but  the  engineer  can  be  placed  much 
nearer  to  the  landing-place  of  the  cages,  and  thus,  having  their  move- 
ments directly  under  his  eye,  will  avoid  many  accidents  that  would 
otherwise  happen,  notwithstanding  any  system  of  signals.  It  has  been 
supposed  that  the  vertical  machines  are  much  more  costly  than  the 
horizontal ;  but  M.  Parent,  director  of  the  Anzin  works,  who  has  used 
both,  holds  an  opposite  oi)inion.  Tliere  is  so  much  doubt  in  regard  to  this 
matter  that  the  Anzin  company,  having  two  shafts  to  provide  with 
hoisting  works,  decided,  in  1808,  to  place  a  vertical  engine  over  one 
shaft,  (Havelu^-,)  and  a  horizontal  one  over  the  other,  (St.  Mark.)  The 
question  of  the  relative  advantages  is  still  undecided ;  but  it  is  agreed 
that  in  all  cases  it  is  best  to  place  the  engineer  as  near  to  the  landing 
of  the  cages  as  possible ;  and  to  secure  this,  the  position  of  the  horizon- 
tal engine  has  been  changed.  The  engine  has  been  turned  end  for  end, 
so  as  to  place  the  cylinders  toward  the  shaft,  and  bring  the  engineer 
within  five  or  six  metres  of  it. 

In  order  further  to  illustrate  the  general  form  of  large  hoisting  works 
abroad,  one  of  the  engraved  plates  in  Burat's  Atlas  has  been  reduced, 
and  is  printed  u})on  a  separate  sheet  to  accompany  this  chapter.  It  re- 
presents the  construction  at  the  colliery  of  Bezenet,  and  shows  not  only 
the  large  derrick  supporting  the  great  pulleys  over  the  shaft,  but  the 
two-story  iron  cages,  the  cars,  and  the  arrangement  for  automatic  lower- 
ing of  the  loaded  cars  to  a  track  upon  the  general  level  while  the  empty 
cars  are  hoisted.  The  engine-house  and  engine,  with  the  large  bobbin 
for  flat  cable  is  seen  at  the  right-hand  end  of  the  plate.  A  rod  w  ith  an 
ram  projecting  over  the  cage  is  so  arranged  as  to  stop  the  engine  in  case 
of  over-winding.  The  boilers  are  set  outside  of  the  building  upon  the 
extreme  right. 

HOISTING  FROM  GREAT  DEPTHS. 

The  Academy  of  Sciences  of  Brussels  in  185G  proposed  the  subjoined 
question  for  discussion,  and  the  minister  of  public  works  ofl:ered  a 
special  prize  for  a  satisfactory    answer:     [Translation,]    "Indicate  a 
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complete  practicable  method  for  extending  the  exploitation  of  collieries  to 
a  depth  of  at  least  1,000  metres,  without  sensibly  increasing  the  cost  of 
working  beyond  that  in  Belgium  at  the  present  time." 

Among  the  most  remarkable  of  the  memoirs  presented  was  that  of 
M.  Devillez,  professor  of  mechanics  at  the  school  of  mines  of  Hainault. 
He  concludes  that,  without  any  new  invention,  but  with  a  judicious  use 
of  the  best  means  of  exploitation  then  employed,  it  was  quite  possible 
to  succeed  in  working  at  such  great  depths.  He  proposes  to  use,  in- 
stead of  hemp,  flat  cables  of  iron  wire,  weighing,  on  an  average,  7^.33 
per  running  metre,  or  a  total  for  each  of  733  kilogrammes.  Cables  of 
the  same  length  of  hemp  would  weigh  more  than  9,000  kilogrammes. 
With  such  wire  cables,  he  could  raise,  at  a  mean  velocity  of  six  metres 
per  second  eight  wagons  containing  together  2,700  kilogrammes  of  coal. 
The  dead- weight  of  the  cage  and  wagons  would  reach  2,150  kilogrammes. 
The  whole  could  be  brought  to  the  surface  in  three  or  four  minutes,  and 
he  thinks  that  a  200  horse-power  engine  would  be  sufficient  for  the  serv- 
ice. The  initial  radius  of  the  bobbins,  according  to  calculation,  should 
he  0™.72  for  tapering  cables  of  iron  wire  and  1™.00  for  those  made  of 
hemj). 

Another  method  proposed  for  hoisting  from  great  depths,  and  already 
put  to  a  test  in  practice,  deserves  mention.  It  is  the  contrivance  of  the 
engineer,  M.  Mehu,  and  was  experimented  with  in  one  of  the  shafts  at 
Anzin.  It  consists  of  two  vertical  oscillating  rods  moving  ui)  and  down 
in  the  shaft,  as  in  the  man  engine,  and  attached  to  the  extremities  of  a 
hydraulic  balance.  One  rod  raised  the  full  wagons,  and  the  other  car- 
ried down  the  empty  wagons.  But  after  being  tried  successively  at  the 
mines  of  Anzin  and  of  Bonchamp  it  has  been  abandoned. 

TURNING  OR  STARTING  GEAR. 

An  apparatus  has  recently  been  constructed  and  applied  in  England 
for  rendering  uniform  the  driving  power  of  single  cylinder  steam-en- 
gines used  for  winding  or  other  purposes.  It  is  well  known  that  the 
driving  power  of  single  engines  is  far  from  being  uniform  throughout 
the  revolutions  of  the  crank.  At  the  end  of  the  stroke  dead-centers 
exist,  and  there  is  no  tangential  pressure  at  all ;  and  from  these  points 
the  pressure  upon  the  crank  pin  in  the  direction  of  its  motion  gradually 
reaches  a  maximum  at  about  the  middle  part  of  the  stroke,  and  as  grad- 
ually diminishes  to  nothing.  The  object  of  the  apparatus,  which  the 
inventors*  call  "turning-gear,"  is  to  enable  single  engines  to  be  started, 
reversed,  or  to  work  with  the  facility  and  regularity  of  double  engines, 
with  their  cranks  at  right  angles  to  each  other.  The  advantages  claimed 
for  the  apparatus  over  double  engines  are  its  great  cheapness  and  the 
possibility  of  its  application  to  existing  engitnes  as  well  as  to  new  ones. 
It  consists  of  a  small  supplemental  oscillating  steam  cylinder,  placed 
below  and  a  little  back  of  the  main  crank,  and  connected  with  it  by  the 
middle  of  a  jointed  connecting  rod,  one  end  of  which  turns  upon  a  fixed 
bearing  in  the  foundation.  A  toggle-joint  is  thus  formed,  and  the  piston 
connects  at  the  joint.  This  toggle  is  so  placed  as  to  operate  tangeu- 
tially  upon  the  crank  when  near  its  dead-points.  The  inventor  claims 
that  by  such  means  the  engine  possesses  equal  driving  power  during 
every  part  of  the  crank's  revolution,  so  that  upon  the  dead-centers  all 
the  work  is  done  by  the  turning  gear,  but  during  the  rest  of  the  revo- 
lution it  is  done  by  the  crank  alone,  or  in  combination  with  the  turning 
gear.     With  this  transfer  of  pressure  from  one  part  of  the  revolution  to 

*  William  M.acgeorge,  London,  unci  Artlmr  Rigg,  Chester. 
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another  no  steam  is  consumed ;  there  is  no  loss  of  power,  except  the 
mere  friction  of  the  apparatus ;  neither  is  there  any  direct  gain. 
He  says : 

For  winding  purposes  at  collieries  or  mines,  single  engines  are  objectionable, 
although  frequently  used,  and  double  engines  are  preferable  on  account  of  their  handi- 
ness  and  safety  from  overwinding  and  the  uniformity  of  theu-  y^ower  at  every  part  of 
their  revolution.  Now,  as  this  turning  gear  gives  to  single  engines  all  the  advantages 
belonging  to  double  engines,  there  is  manifestly  a  saving  in  first  cost,  and  to  this  must 
be  added  less  expensive  foundations  and  a  smaller  engine-house.  It  is  equally  applica- 
ble wherever  the  use  of  a  fly-wheel  is  inconvenient,  and  has  been  applied  to  a  com- 
pound marine  screw  engine  of  100-horse  power.  With  its  use  there  is  not  the  slight- 
est hesitation  or  uncertainty  in  starting  or  reversing,  and  the  engine  can  either  revolve 
at  fuU  sx)eed  or  be  made  to  crawl  slowly  round,  with  the  regularity  of  clock-work.  It 
would  be  almost  sujierfluous  to  point  out  the  peculiar  advantages  of  this  latter  capa- 
bility in  doing  pit  work  at  collieries. 

The  inventor  claims  to  accomplish  the  same  result  for  engines  which  re- 
volve in  one  direction  only,  by  placing  a  large  double  cam  upon  the  end 
of  the  crank  shaft,  in  such  a  position  with  respect  to  the  position  of  the 
crank  that  it  is  acted  upon  by  a  roller  forming  the  head  of  a  short  pis- 
ton, working  in  a  cylinder  directly  under  the  shaft.  This  is  a  very  sim- 
ple and  cheap  form  and  can  be  applied  to  anj^  engine.  Drawings  of 
this  apparatus  accompany  the  Colliery  Guardian  for  Jauuarj-  28,  1870. 


CHAPTER  LXXIII. 

SAFETY-CATCHES,   OE    PAEACHUTES. 

The  great  depths  to  which  mining  operations  are  now  carried ;  the 
increased  rapidity  of  movement  of  the  cages,  (often  as  great  as  thirty 
and  forty  feet  in  a  second,)  and  the  paramount  obligation  to  protect  the 
lives  of  the  miners  who  often  ascend  and  descend  by  the  cages,  has  led 
to  the  adoption  of  a  variety  of  contrivances  for  arresting  the  fall  of 
cages  in  the  event  of  the  breakage  of  the  cables  by  which  they  arc  sus- 
pended.    Such  contrivances  arc  known  as  parachutes  or  safety  catches. 

The  great  velocity  of  hoisting  requires  the  cages  to  be  guided  in  the 
shafts  by  vertical  tracks,  which  are  commonly  constructed  of  wood, 
though  of  late  they  are  being  replaced  by  iron  and  steel ;  these  tracks, 
called  guides,  being  continuous  and  equidistant  along  the  path  of  the 
cage,  furnish  a  foundation  upon  which  the  various  parachutes  can  act 
to  sustain  the  cage  in  the  event  of  breakage. 

A  large  number  of  patents  relating  to  this  important  and  indispens- 
able apparatus  have  been  taken  out,  but  it  may  be  said  that  there  are 
only  three  types,  and  that  these  originate  from  the  same  principle — 
levers  drawn  up  and  away  from  the  guide  by  the  traction  of  the  cable, 
and  in  an  opposite  direction  by  the  tension  of  a  spring  which  tends  to 
throw  the  levers  outward  upon  the  guides,  so  as  to  press  upon  or  into 
them  with  a  force  capable  of  stopping  the  fall  of  the  cage  in  case  of  the 
rupture  of  the  cable. 

One  of  the  forms  of  safety  catch  now  in  use  in  the  Savage  silver  mine 
upon  the  Comstock  lode  has  already  been  described  and  shown  by  a 
figure  in  connection  with  the  description  of  the  ordinary  form  of  cage. 
This  description  and  figures  will  be  found  upon  pages  570,  and  571. 

In  1845  M.  Machecourt  published  a  description  of  a  parachute  which 
he  had  api3lied  to  the  cages  in  the  shaft  of  a  coal  mine  at  Decize.  This 
parachute  consisted  of  two  pointed  bars  or  arms  of  iron  crossed  and 
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turuiiig  upon  a  rod  like  the  two  blades  of  a  pair  of  shears.  While  the 
cage  remained  suspended  by  the  cable  the  points  of  these  arms  were 
drawn  inward,  away  from  the  sides  of  the  shaft,  but  in  the  event  of  the 
rupture  of  the  cable,  the  arms  were  thrown  outward  and  downward  by 
springs,  and  penetrating  the  timbers  of  the  shaft,  held  the  cage  sus- 
pended. 

In  1849  M.  Fontaine,  of  Anzin,  constructed  a  parachute  for  the  Tin- 
chon  shaft  upon  this  principle,  but  in  a  better  form,  and  at  the  time  of 
the  publication  of  Professor  Burat's  Materiel  des  Houilleres,  inl8Gl,the 
form  most  in  favor  and  indeed  the  only  form  with  which  sufficient  ex- 
perience had  been  acquired  to  justify  a  recommendation  of  its  general 
use,  was  the  Fontaine  parachute,  then  in  use  in  more  than  fifty  shafts 
in  France  and  Belgium.  It  is  considered  as  having  originated  with  the 
Anzin  company,  and  owes  its  introduction  and  success  to  the  careful 
attention  with  which  all  its  details  were  studied  and  modified  by  long- 
experience. 

All  parachutes  combined  and  constructed  on  this  principle  have  given 
satisfactory  results,  and  it  may  be  said  that,  if  the  security  obtained  is 
not  complete  and  absolute,  they  have,  nevertheless,  rendered  such  great 
services  that  their  application  has  become  a  question  of  humanity, 
which  cannot  be  ignored.  The  following  figures  will  speak  in  a  stronger 
and  more  peremptory  manner  than  any  description  to  j)ersuade  miners 
and  engineers  to  adopt  i^arachutes  in  their  mines.  At  the  mines  of 
Anzin,  from  1851  to  1859,  in  fourteen  shafts  supplied  with  parachutes, 
twenty -nine  cable  ruptures  occurred,  and  the  parachutes  saved  the  lives 
of  one  hundred  and  fifty  men.  What  can  be  more  eloquent  and  more 
persuasive  than  this  fact "? 

At  the  mines  of  Blanzy  the  experience  has  been  similar,  and  it  is 
probable  that  if  an  account  had  been  taken  of  all  the  accidents  by  the 
rupture  of  cables  in  Europe  since  parachutes  came  into  use,  it  would 
show  that  the  men  who  have  been  saved  from  certain  death  by  parachutes 
can  be  numbered  by  thousands. 

In  order  that  a  parachute  should  act  well,  it  is  necessary  that  the 
strength  of  the  spring  should  be  equal  to  150  kilogrammes,  (300  pounds,) 
and  then  the  weight  of  the  cage  umkes  the  rest ;  and  the  heavier  that 
weight  the  more  energetic  is  the  grasp  on  the  guides. 

The  three  types  are — 

1.  The  parachute  tvith  claws,  which  acts  by  a  pressure  exerted  upon  the 
guides  tending  to  penetrate  them  longitudinally. 

2.  The  parachute  icith  eccentrics,  which  acts  by  a  pressure  exerted  lat- 
erally on  the  sides  of  the  guides,  and  perpendicularly  to  the  plane 
which  passes  through  both  of  their  axes. 

3.  The  wedge  parachute,  which  acts  by  means  cf  a  set  of  metallic  jaws 
taking  hold  of  the  guide,  which  is  made  wedge-shaped.  This  parachute 
gives  a  lateral  pressure  exercised  ui)on  the  faces  of  each  guide,  and  per- 
pendicularly to  the  i^lane  of  the  parachute. 

These  several  types  will  be  considered  one  after  the  other. 

FONTAINE'S   CLAW    PARACHUTE. 

The  annexed  figure  represents  Fontaine's  parachute  with  claws.  It 
:s  the  oldest,  and  was  constructed  and  put  in  use  at  the  mines  of  Anzin, 
and  may  be  said  to  have  originated  with  this  company.  At  first  this 
l)arachute  was  supplied  with  only  one  spring,  but  two  are  now  used,  as 
shown  by  the  drawing.  It  was  the  type  exhibited  upon  the  two-story 
cage  sent  by  the  company  of  Anzin  to  the  Paris  Exposition,  in  18G7. 
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The  two  stout  diagonally  placed  arras  iu  the  drawing  are  armed  with 
sharp  steel  points,  and  are  so  placed  in  the  frame  of  the  head  of  the 
cage  that  when  it  is  suspended  in  the  shaft  by  the  cable,  these  claws 


Guide. 


Fontaine's  Parachute. 


Guide. 


are  drawn  up  so  as  not  to  touch  the  guides.  Two  strong,  spiral  springs, 
replaced  in  some  parachutes  by  steel  elliptic  springs,  are  placed  below, 
and  in  the  event  of  the  breaking  of  the  cable  they  draw  down  the  upper 
ends  of  the  claws,  and  the  lower  and  steel-armed  ends  are  forced  out- 
ward into  contact  with  the  wooden  guides,  penetrating  and  sometimes 
splitting  them.  The  cage  is  thus  arrested  iu  its  fall,  and  is  sustained 
entirely  by  the  wedging  of  these  claws  against  the  guides  and  timbers 
of  the  shaft.  Each  claw  can  work  independently,  the  double  hook  at 
the  top  permitting  either  one  or  both  to  be  thrown  out  together  or  to 
different  distances,  so  that  inequalities  in  the  size  of  the  shaft  or  of  the 
distance  between  the  guides  may  not  prevent  a  i:)erfect  contact  of  both 
arms.  The  projections  beyond  the  guides  upon  each  side  are  intended  to 
represent  a  part  of  the  framework  at  a  point  where  the  guides  are  per- 
forated for  the  reception  of  a  bolt  intended  to  prevent  the  cage  from  being 
hoisted  prematurely.  This  is  a  contrivance  introduced  by  the  engineer 
Cabany,  and  is  placed  at  the  bottom  of  the  shaft. 

The  Fontaine  i)arachute  has  given  satisfactory  results  in  saving  the 
lives  of  men,  but  the  claws  injure  or  destroy  the  guides.  It  also  neces- 
sitates the  use  of  very  heavy  timbers  for  the  guides  and  their  supports, 
inasmuch  as  pressure  from  the  claws  is  exerted  in  one  direction,  and  if 
the  guides  should  yield  or  bend  outward  the  effect  would  be  lost.  The 
first  cost  of  such  heavy  guides  and  timbering  is  very  great,  and  any  acci- 
dent, by  destroying  a  portion  of  the  guides,  requires  a  great  expenditure 
for  repairs. 

H.  Ex.  Doc.  207 38 
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audemar's  parachute. 

In  order  to  avoid  tliese  difficulties  other  constructions  liave  been  de- 
vised. One  by  Mr.  Audemar,  engineer  in  the  service  of  the  mining  com- 
pany at  Blanzy,  is  shown  by  the  annexed  figures.    It  consists  of  four 


Audemar's  Parachute. 

eccentric  wedges,  two  on  each  side,  and  placed  on  opposite  sides  of  the 
guides ;  the  release  of  the  springs  by  the  breaking  of  the  cable  causes 
these  eccentrics  to  turn  and  to  powerfully  squeeze  the  guides  and  thus 
stop  the  descent  of  the  cage.  This  i^arachute  is  as  certain  in  its  action 
as  that  of  Fontaine,  and  d.oes  not  split  the  guides.  The  guides  and 
the  framework  may  also  be  made  much  lighter,  for  there  is  no  outward 
thrust  or  pressure  tending  to  bend  or  break  the  timber. 

It  will  be  noted  that  the  action  of  the  "dog-clamp"  safety  catch  upon 
the  cage  used  in  IsTevada  (see  p.  50)  is  similar  to  that  of  this  eccentric 
catch.    The  sides  not  the  face  of  the  guide  are  acted  on  in  both  cases. 

The  spiral  springs  used  by  Mr.  Audemar  are  made  of  steel  wire  0™.01 
in  diameter.  When  fully  expanded  they  are  0™.39  long,  (nearly  10 
inches,)  and  they  may  be  condensed  to  a  length  of  0™.25  :  but  in  order 
to  preserve  their  full  elasticity  the  springs  are  condensed  from  O^^.OO  to 
0™.ll  only.  A  compression  of  0"'.09  is  sufficient,  and  this  gives  a  re- 
sistance of  180  kilogrammes,  (about  300  i)ounds.)  Motion  is  communi- 
cated from  the  springs  to  the  eccentrics  by  means  of  arms  and  levers, 
as  shown  in  the  figures.  The  first  figure  shows  the  position  of  these 
arms  and  the  eccentrics  when  the  cage  is  suspended  by  the  cable;  and 
the  second  their  position  when  the  strain  from  the  cable  is  released  and 
the  springs  are  expanded.    The  spiral  springs  are  contained  in  cylin- 
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drical  boxes,  one  part  sliding-  over  the  other.    One  of  these  boxes  and 
the  spring  are  shown  in  section  in  the  second  fignre. 


Audemar's  Parachute — section  showing  one  of  the  springs. 

The  experience  of  more  than  fourteen  years  with  parachutes  of  this 
type  has  been  most  satisfactory.  In  this  construction  the  springs  are 
kept  in  constant  use  by  being  compressed  and  they  thus  relieve  the  shock 
when  the  cage  is  started. 

MICHAT'S  PARACHUTE. 

A  variety  of  the  same  type 
as  the  Blanzy  construction, 
designed  by  Mr.  Michat,  is 
shown  with  sufficient  clear- 
ness by  the  appended  figure, 
and  a  description  is  unneces- 
sary. It  is  evident  that  it 
does  not  differ  essentially 
from  the  x^arachute  just  de- 
scribed. 

braune's  parachute. 

This  is  a  third  variety  of  the 
same  type,  but  it  differs  from 
the  others  by  its  extreme 
simplicity  and  the  nature  of 
the  spring.  This  form  orig- 
inated with  Mr.  Braune,  chief 
engineer  of  the  mines  of  the  Michat's  Parachute. 
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Yieille  Montague  Company.  A  simple  India- 
rubber  baud  spring  is  all  that  is  used  to  draw 
the  eccentrics  in  upon  the  guides.  It  is  said  to 
have  given  satisfaction  for  a  period  of  three 
years  or  more;  but  it  is  doubtful  if  a  spring  of 
this  nature  can  loug  remain  active  and  reliable 
■when  under  constant  tension. 

PARACHUTE   WITH  WEDGES. 

The  third  ty])e  of  parachute  is  known  as 

Nyst's,  and  is  constructed  to  act  like  a  wedge. 

It  has  arms  like  a  parachute  with  claws,  but 

the  latter  are  replaced  by  a  metallic  jaw,  in  the 

form  of  a  hollow  wedge,  fitting  to  the  form  of 

the  guide,  which  is  made  wedge-shaped.     When 

the  parachute  with  the  cage  is  sustained  by  the 

cable,  the  jaw  moves  along  the  guide  without 

Braune's  Parachute.        touchiug  it;  but  if  a  rupture  occurs,  it  then 

presses  upon  the  guide  and  wedges  powerfully,  so  as  to  arrest  the  descent 

of  the  cage  within  a  distance  of  only  0™.25  or  0™.30.     The  action  is  thus 

very  prompt,  but  it  is  so  gradual  that  there  is  no  perceptible  shock. 

This  construction  does  not  injure  the  guides,  and  it  has  the  advan- 
tage over  the  parachutes  of  the  second  type  that  iron  guides  may  be 
used,  the  reduced  size  of  which  is  much  less  cumbersome  in  shafts  than 
heavy  timbers.  It,  however,  requires  the  guides  to  be  made  with  great 
accuracy,  and  uniform  in  size  and  angle  of  the  wedge,  and  the  difficulty 
of  obtaining  them  has  prevented  this  parachute  from  coming  into  gen- 
eral use. 


THE  VALUE   OF   SAFETY-CATCHES  IN  SAVING  LIFE. 

Although  the  construction  of  parachutes  has  not  by  any  means 
reached  i)erfection,  there  being  some  difficulties  attending  their  use, 
they  have  rendered  the  greatest  service  in  miuiug  operatious,  repeat- 
edly preventing  great  losses  of  life  and  property ;  and  no  excuse  can 
be  received  for  allowing  a  single  mining  cage  to  be  without  one 
wherever  miners  are  permitted  to  ascend  and  descend  in  it.  Accidents 
from  the  unaccountable  breaking  of  the  strongest  cables  are  not  infre- 
quent ;  and  when  it  is  well  known  to  mining  engineers  that  parachutes 
of  the  proper  construction  have  repeatedly  been  the  means  of  saving 
life,  it  is  strange  that  there  should  be  any  hesitation  in  adopting  them. 
Even  while  writing  this  chapter  the  report  of  a  recent  accident  (January, 
1870)  at  one  of  the  shafts  of  the  Dowlais  Company  has  been  handed  to 
me,  and  a  condensed  account  of  it  is  inserted  as  appropriate  in  this  con- 
nection : 

A  fatal  accident  happened  at  the  Deep  Pit,  Vochrhiw,  the  property  of  the  Dowlais 
Company,  on  Saturday  afternoon,  about  5  o'clock,  by  Avhich  five  persons  lost  their 
lives.  It  appears  five  men  were  ascending  the  pit,  and  when  within  27  yards  of 
the  top  the  rope  broke  and  the  poor  fellows  were  precipitated  to  the  bottom,  a  depth 
of  500  yards.  The  bodies  were  smashed  to  pieces,  and  death  must  have  been  in- 
stantaneous. This  is  the  same  j)it  where  a  similar  accident  occurred  a  month  ago, 
whfin  two  men  lost  their  lives.  It  happened  in  the  same  manner  as  the  one  on 
Saturday,  and  apparently  from  the  same  cause.  The  Vochi'hiw  pit  is  a  very  large 
colliery,  employing  about  600  hands.  It  is  400  yards  deep,  and  is  worked  by  two 
shafts,  Nos.  1  and  2 ;  the  No.  2  being  the  shaft  generally  used  for  the  passage  up  and 
down  of  men  and  horses,  the  other  shaft  being  reserved  for  mineral  alone.  But,  aa 
these  accidents  show,  the  rule  adopted  by  the  company  has  not  been  kept  by  their  men 
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Tho  pits  are  worked  by  spiral  drum — an  invention  -which  has  called  forth  on  several 
occasions  the  approval  of  the  government  inspector,  as  they  enable  the  engines  to 
raise  heavy  weights  as  well  as  the  cage  and  rope  of  a  pit  400  yards  deep  with  ease, 
and  without  any  extra  power.  But  then  safety  depends  chiefly,  we  may  say,  upon  the 
angle  formed  between  the  rope  and  the  pulley  above  the  shaft  with  certain  portions  of 
the  drum.  It  ought  not  to  exceed  ten  or  eleven  degrees,  though  the  angle  at  the  tuno 
of  the  first  accident  was  as  much  as  fifteen  degrees,  and  to  that  Mr.  Wales  ascribed  the 
accident,  as  it  produced  the  overlai)  of  coil  which  led  to  the  accident.  On  that  occa- 
sion the  coil  overlapped  when  the  men  were  two  hundred  and  fifty  yards  from  the  bot- 
tom, and  the  jerk  caused  by  its  falling  into  its  place  snapped  the  rope  and  precipitated 
the  cage  to  the  bottom.  On  Saturday  night  the  No.  2  pit  was  busy  between  6  and  7 
o'clock  in  bringing  out  the  colliers,  and  there  were  then  at  the  bottom  of  the  No.  1 
shaft  four  hitchers  and  the  overman  of  the  pit.  In  their  anxiety  to  get  out  without 
walking  through  the  workings  to  the  other  shaft,  it  is  conjectured  the  whole  of  them 
got  into  the  cage  of  No.  1  shaft,  and  signaled  to  the  banksman  to  set  tho  engine  in 
motion.  The  engine  started,  and  the  cage  was  brought  to  within  27  yards  of  the  bank 
when  the  ftital  overlap  of  coil  again  occiuTed,  and  the  jerk  which  followed  snapped 
the  rope  and  brought  about  tho  di-eadful  catastrophe. 

Here  we  have  the  particulars  of  two  fatal  accidents  from  the  same 
cause,  and  in  the  same  mine,  within  about  a  month  ;  and  it  does  not 
appear  that  auy  effort  was  made  after  the  first  accident  to  prevent  a 
secoud,  nor  does  it  appear  that  the  cage  in  either  case  was  provided 
with  any  form  of  safety-catch.  At  the  inquest  after  the  first  accident 
at  Dowlais,  it  was  testified  by  the  engineer's  foreman  that  a  similar  ac- 
cident, but  to  an  empty  cage,  had  previously  occurred  in  the  same  pit. 

In  the  Colliery  Guardian  of  September  16,  18G9,  there  is  an  account 
of  a  shocking  accident  which  occurred  at  the  Kirkless  colliery,  Wigan. 
The  men  were  leaving  the  pit  early  in  the  afternoon,  and  while  eight  of  the 
number  were  being  drawn  to  the  surface  the  wire  rope  on  one  side  of  the 
drum  slipped  as  it  was  being  wound  on,  the  loose  coils  fell  over  the  flange 
at  the  end,  became  entangled  in  the  eccentrics  at  the  side,  and,  weakened 
by  the  chaffing  which  it  had  received  by  being  pressed  between  those 
revolving  parts,  parted  by  the  sudden  jerk  given  by  the  cage  as  it  took 
out  the  slack  in  descending.  The  cage,  containing  eight  persons,  fell,  of 
course,  to  the  bottom  of  the  shaft,  a  distance  of  270  yards,  and  several  men 
were  instantly  dashed  to  pieces.  At  the  inquest  upon  the  bodies,  the  gov- 
ernment inspector  said  the  drum  was  rather  too  conical,  and,  in  his 
opinion,  some  slight  deflection  of  the  pulley  had  caused  the  rope  to 
coil  back,  and  so  led  to  the  slip.  A  drum  of  that  shape  required  the 
nicest  management  and  care  in  keeping  the  pulleys  straight. 

Here  is  another  account,  of  an  accident  in  Pennsylvania,  reported  in. 
the  daily  papers  since  this  chapter  was  written : 

Shenandoah  City,  Schuylkill  County,  March  29,  1870. 
A  terrible  accident  occurred  at  the  coal  mine  of  Richard  Hecksher,  a  few  miles  from 
this  place,  at  an  early  hour  this  morning.     While  four  men  were  descending  the  shaft 
to  commence  the  day's  work,  the  rope  broke,  precipitating  them  to  the  bottom,  over  60 
feet.     All  were  instantly  killed. 

There  appears  to  be  great  opposition  on  the  part  of  English  miners 
to  the  introduction  of  any  form  of  the  parachute.  In  some  observations 
by  a  "  miner,"  upon  the  a  Dove-described  accidents,  the  following  pas- 
sages occur : 

Are  any  of  the  safety-cages,  which  have  from  time  to  time  been  invented,  really 
suitable  and  efiicient ;  and,  if  so,  why  are  they  not  adopted  ?  Now,  the  fact  is,  a  really 
suitable  and  etficient  safety-cage  has  still  to  be  discovered  ;  all  that  have  yet  been 
brought  forward  being  objectionable  for  one  reason  or  another.  That  many  of  the 
contrivances  are  highly  ingenious  cannot  bo  questioned,  but  in  practice  they  have, 
without  exception,  been  found  wanting ;  either  they  are  too  fragile,  damage  the  guides, 
or  require  such  continual  attention  to  keep  them  in  order  that  it  is  dangerous  to  place 
reliance  upon  them  ;  and  it  is  generally  felt  that  if  reliance  be  placed  upon  an  appa- 
ratus of  the  failiu-e  of  which  there  is  a  remote  probability,  it  is  better  to  depend  ujjon 
the  rope  alone.    The  various  safety-cages  which  have  been  i^roiDOsed  are  readily  refera- 
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ble  to  two  classes,  and  the  great  question  is,  wliich  class  is  the  best  ?  One  class  of 
catch — for  really  the  safety-cage  is  merely  a  safety-catch  applied  to  an  ordinary  cage — 
is  so  arranged  that  it  is  brought  into  play  at  the  end  of  each  journey  up  and  down  the 
pit,  the  object  being  to  prevent  the  apparatus  becoming  worthless  from  disuse.  The 
idea  is  doubtless  good,  but  the  objection  is,  that  the  wear  and  tear  are  so  great  that  the 
apparatus  is  worn  out  and  useless  before  it  is  required  to  avert  calamity,  the  conse- 
quence being  that  when  the  accident  happens  it  is  fatal,  as  usual.  In  the  other  class 
the  apparatus  is  never  brought  into  play  until  the  accident  occurs,  the  object  being  to 
avoid  the  dangers  inseparable  from  the  former  ;  the  wear  and  tear  are,  of  course,  i)re- 
vented,  but  frequently,  when  the  accident  hapjiens,  it  is  found  that  the  whole  concern 
has  become  lixed  from  disuse. 

Perhaps  the  only  arrangements  not  open  to  these  objections  are  those  somewhat  like 
Aytoun's  and  Nyst's,  each  of  which  depends  for  its  safety  upon  the  mere  change  of  po- 
sition of  a  metal  fork,  or  its  equivalent,  so  as  to  become  fixed  against  the  grdde-rods. 
Both  of  these  catches  are  extremely  simple,  have  no  springs,  or  similar  contrivances,  to 
get  out  of  order,  and  would  not  cost  more  than  a  few  shillings  to  apply  them.  It  has 
been  said  that  they  knock  the  guide-rods  to  pieces  Avhen  they  are  brought  into  action, 
but  as  the  damage  can  only  occur  when  an  accident  has  happened,  and  a  calamity  been 
averted,  surely  this  should  not  prevent  their  adoption.  As  neither  are  protected  by 
patent,  every  colliery  projirietor  can  have  them  made  by  his  own  smith.  It  is  a  very 
common  opinion  among  practical  men  that  the  use  of  safety  apparatus  begets  care- 
lessness on  the  part  of  those  engaged  about  the  shaft,  but  perhaps  the  ground  for  this 
complaint  is  more  apparent  than  real,  and  as  the  cage  is  without  question  as  safe  with 
the  apparatus  as  without  it,  it  might  be  desirable  to  accept  reliance  on  the  catch  as 
more  than  equal  to  the  diminished  attention  of  the  men. 

The  last  paragrapli  of  this  extract  is  a  good  answer  to  the  general 
drift  of  the  opinion  expressed  by  the  British  jury  upon  the  safety-cages 
exhibited  in  the  International  Exhibition  of  18G2  :  "  The  jury  gave  care- 
ful attention  to  all  the  varieties  of  this  apparatus,  and  were  strongly 
impressed  with  the  merits  of  several  of  them,  and  with  the  desirableness 
of  enlisting  in  this  cause  the  interest  of  the  intelligent  mechanician. 
But  they  share  in  the  repugnance  of  colliery  viewers  to  trust  to  the  ac- 
tion of  a  spring  on  which  most  of  them  depend,  and  which,  of  whatever 
substance  it  is  made,  is  sure  by  degrees  to  lose  its  elasticity,  and  is  thus 
liable,  unless  frequently  looked  after,  to  fail  at  the  moment  when  re- 
quired. They  are  also  aware  that  a  great  inconvenience,  not  to  say 
danger,  has  been  introduced  by  all  those  hitherto  employed,  in  conse- 
quence of  the  apparatus  being  brought  into  play  by  a  plunge  during  the 
rapid  descent  of  the  cage,  and  that  hence  several  of  these  inventions, 
after  being  fairly  tried  for  one,  two,  or  three  years,  have  been  ultimately 
removed.  Nor  is  it  too  much  to  say,  although  an  insufflcient  argument 
if  taken  alone,  that  the  employment  of  this  apparatus  has  a  tendency 
to  make  i^eople  careless  about  the  examination  and  renewal  of  ropes."* 

In  view  of  the  very  satisfactory  experience  with  parachutes  in  the 
Jirge  colleries  upon  the  continent,  and,  above  all,  the  fact  that  they  have 
repeatedly  saved  many  lives,  the  writer  trusts  that  their  use  will  not  be 
neglected  in  the  mines  of  the  West ;  and  it  is  gratifying  to  know  that 
they  are  now  attached  to  most  of  the  cages  in  the  mines  uiDon  the  Corn- 
stock  lode. 

It  would  not  be  difficult  to  collect  many  accounts  of  fatal  accidents  in 
those  mines,  which  probably  could  have  been  avoided  if  properly  con- 
structed parachutes  had  been  used.  There  is  one  remarkable  case  on 
record,  showing  the  usefulness  of  another  precaution,  though  it  provi- 
dentially failed  to  be  another  of  the  terrible  warnings  which  call  for  the 
use  of  parachutes :  A  cage  in  the  Hale  and  Norcross  Mine  was  precipi- 
tated to  the  fifth  level,  a  distance  of  230  feet,  without  breaking  any  bones 
of  a  man  who  was  upon  it.  The  entire  steel- wire  cable  fell  down  the 
shaft  and  coiled  upon  the  roof  of  the  cage.  The  roof  protected  the 
miner  from  being  crushed  by  the  cable ;  and  this  shows  the  importance 

*  Eeports  of  the  British  jury,  Exhibition  of  1862. 
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of  placing  a  hood  upon  every  cage  in  which  miners  are  conveyed.  The 
form  of  such  a  hood  is  of  some  consequence.  There  is  a  case  on  record 
in  England  of  a  miner,  standing  in  a  drift  near  the  bottom  of  a  shaft, 
being  killed  by  a  pebble  which,  falling  from  the  surface  upon  the  dome- 
shaped  roof  of  the  cage,  glanced  off  and  struck  him. 

Examples  are  not  wanting  of  the  utility  of  safety  attachments  to  cages 
in  mines  upon  the  Comstock  lode.  In  February,  1869,  a  steel-wire  cable 
was  broken  in  the  Imperial-Empire  shaft  -,  but,  owing  to  the  safety  at- 
tachment to  the  cage,  no  other  damage  was  done.  The  Mining  and  Sci- 
entific Press  of  San  Francisco,  in  September,  1865,  reports  that  in  one 
of  the  mines  (the  Sierra  Nevada,  it  was  believed)  a  safety  cage,  heavily 
laden  with  ore,  had  nearly  reached  the  top  of  the  shaft  when  the  rope 
parted.  The  safety  catch  prevented  a  free  fall,  but  the  load  was  so 
heavy  that  the  descent  of  the  cage  was  not  completely  checked,  and  it  went 
to  the  bottom  so  slowly  that  not  a  bolt  or  timber  was  broken.  Frequent 
experiments  made  in  the  Comstock  mines,  by  cutting  the  cable  above  a 
loaded  cage  suspended  in  the  shaft,  have  proved  the  efficiency  of  the 
parachute. 

SAFETY  HOOKS. 

With  the  modern  powerful  and  rapidly  winding  engines,  the  least  in- 
attention on  the  part  of  the  engineer  as  the  cage  nears  the  surface  may 
permit  it  to  ascend  to  the  sheaves  and  produce  great  destruction.  Nu- 
merous and  fatal  accidents  from  this  cause  are  reported  in  the  mining 
journals.  Even  while  this  report  is  printing,  accounts  of  an  accident 
at  a  colliery  near  Wigan*  show  the  fearful  results  of  over- winding,  and 
the  importance  of  some  means  of  prevention.  Various  contrivances 
have  been  proposed  and  adopted  to  prevent  this  over-winding.  Safety- 
hooks,  which  open  and  leave  the  cage  free  to  rest  upon  spring-catches 
below  it,  are  the  most  common ;  but  it  would  seem  that  the  best  con- 
trivance of  all  is  the  very  simple  one  of  placing  one  arm  of  a  lever,  a 
bent  bar  of  iron,  in  the  path  of  the  cage,  so  that  if  it  passes  that  point 
the  supply  of  steam  to  the  engine  is  shut  off,  and  the  valve  of  the 
steam-brake  is  opened.  Thus,  by  one  blow  upon  this  bent  lever,  the  en- 
gine is  stopped,  the  brakes  are  applied,  and  the  winding  of  course 
ceases.  This  has  been  rendered  possible  by  the  addition  of  the  power- 
ful brakes  operated  by  steam. 

Among  the  many  forms  of  detaching-hooks  which  have  been  pro- 

*  Extraordinary  colliery  accident  near  Wigan. — Shortly  before  10  o'clock  on  Tuesday  night 
a  shocking  colliery  accident,  by  which  one  man  was  killed  and  four  others  received  inju- 
ries more  or  less  serious,  occurred  at  Messrs.  Bluudell's  No.  1  Sinking  Pit,  situated  in 
the  township  of  Pemberton,  near  Wigan.  The  shaft  has  been  in  course  of  construction 
for  nearly  a  couple  of  years  ;  it  is  of  more  than  the  ordinary  diameter,  and  the  work 
lias  hitherto  jirogressed  without  serious  impediment.  The  men  employed  work  in  eight- 
hour  "  shifts,"  and  at  a  quarter  to  10  on  Tuesday  preparations  were  made  for  bringing 
one  of  these  working  parties  to  bank.  Four  men  entered  the  hoppett  to  ascend,  and 
they  were  drawn  to  the  surface ;  but  here  the  engineer,  Thomas  Ackers,  foimd  he  was 
unable  to  reverse  the  engiue  or  to  apply  the  brake,  owing  to  some  derangement  of  the 
machinery.  The  consequence  Avas  that  the  hoppett  was  drawn  at  great  speed  over  the 
pulley,  and  then  tlu-ough  the  roof  of  the  engine-house  into  the  building  itself,  which 
was  a  perfect  wreck  in  a  few  seconds.  Two  of  the  men,  fearing,  from  the  speed  at 
which  they  approached  the  surface,  that  they  were  about  to  be  "  pulleyed,"  made  a 
desperate  leap  for  life  as  they  reached  the  bank,  and  one  of  them  escaped,  compara- 
tively speaking,  uninjured,  while  the  other,  fearfully  shaken,  was  falling  into  the  pit- 
shaft,  when  he  was  saved  by  the  banksman.  A  third,  named  Butler,  kept  his  place 
ujitil  the  hoppett  arrived  at  the  engine-house,  when  he  was  Himg  a  distance  of  forty 
yards  over  the  building,  and  he,  too,  escaped  with  his  Life ;  but  the  fourth  was  not  so 
fortunate,  as  he  was  dragged  into  the  house  and  killed  instantaneously.  The  engine 
tender  was  also  seriously  hurt  by  the  falling  d6bris.— jF?-oni  tlw  Colliery  Guardian,  March 
11,  1870. 
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posed,  there  is  one  which  is  advertised  iu  the  English  journals  as  ex- 
tensively used  in  collieries.  Its  construction  will  be  seen  from  the  figure. 
It  consists  of  two  plates,  i^laced  face  to  face,  and  turning  upon  a  central 
bolt.  It  forms  a  part  (a  link)  of  the  winding  cable 
or  chain,  and  is  so  made  that  if  drawn  up  through 
a  hole  in  a  cross-beam,  bushed  with  a  heavy  cast 
iron  lining,  E,  E,  the  expanded  wedge-shaped  sides, 
H,  H,  are  pressed  together,  by  contact  with  E,  E, 
so  as  to  liberate  the  bolts  of  the  cable,  A  and  B, 
at  D  and  D.  At  the  same  time  a  square  shoulder 
upon  each  plate  of  the  link  catches  upon  the  upper 
:  edge  of  the  hole,  and  sustains  the  weight  of  the 
=^  cage.  This  is  said  to  be  extensively  used.  A  form 
of  safety-hook  used  in  Nevada  is  shown  upon  a 
previous  page,  in  the  drawing  of  the  cage  now  in 
use  upon  the  Comstock  lode. 

The  safety-hook  by  S.  Bailey,  proposed  in  18G0, 
consists  of  a  fixed  ring  between  the  guides  over 
the  shaft,  through  which  the  cable  passes.  When 
the  cage  is  drawn  up  too  far  this  ring  acts  upon 
two  projecting  arms,  which  detach  the  cable,  while, 
at  same  time,  hooks  are  thrown  outward  over  the 
ring,  and  by  these  the  cage  or  kibble  remains  sus- 
Safety  Detacliing-liook.  peucjetl.* 


SIGNAL  INDICATOKS. 

Carefully  made  indicators  are  now  attached  to  winding  engines,  in 
such  a  manner  that  the  position  of  the  cage  in  the  shaft  is  shown  to 
the  engineer  by  the  movement  of  an  index  or  pointer  along  a  horizontal 
scale,  and  as  the  cage  approaches  the  top  a  bell  is  sounded  once  or  twice, 
and  if  it  ascends  too  far  the  apparatus  shuts  olf  the  steam  and  stops 
the  engine. 


CHAPTER  LXXIV. 

RAISING   WATER. 

It  is  unnecessary  here  to  do  more  than  mention  the  very  common 
method  of  raising  water  frori  mines  of  small  extent  by  means  of  the 
tub  and  windlass,  precisely  as  ore  is  raised,  or  by  a  barrel  fitted  with  a 
large  valve  in  the  bottom,  which  opens  and  allows  the  barrel  to  fill  auto- 
matically when  it  reaches  the  sump.  This  method  was  in  use  at  the  Ama- 
dor mine  to  a  depth  of  at  least  eleven  hundred  feet,  the  buckets  being 
of  iron  and  cylindrical,  like  the  tubs  for  ore,  and  sliding  like  them  upon 
the  guides  along  the  inclined  shaft.  Guided  skips  fitted  with  valves  are 
similarly  used. 

In  Virginia  City,  Nevada,  along  the  Comstock  lode,  many  of  the  shafts 
were  kept  drained  by  these  simple  means,  and  the  only  apparatus  wor- 
thy of  further  note  was  the  method  of  delivery  of  the  water  into  mova- 
ble launders.  When  the  barrel  of  water  reached  the  surface,  a  launder, 
running  upon  rails  laid  on  each  side  of  the  shaft,  was  pushed  under 
it.  The  barrel  was  then  allowed  to  descend  and  rest  upon  crossbars, 
and,  by  raising  tbe  valve,  the  water  was  discharged  into  the  head  of 

*  Jour.  Miniuff,  1860,  and  Rev.  UniverscUo,  May  aud  June,  1860,  p.  511. 
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the  launder  and  con- 
veyed away  without 
the  necessity  of  mov- 
ing the  barrel  out  of 
the  line  of  the  shaft. 
Cylindrical  water- 
tubs  have  been  used 
to  a  considerable  ex- 
tent in  the  French 
collieries.  They  are 
usually  made  with  a 
capacity  of  20  hecto- 
litres, equal  to  five 
hundred  and  twen- 
ty-eight gallons,  and 
weigh  about  700 
kilogrammes.  The 
water  enters  by  a 
large  valve  at  the 
bottom,  and  is  dis- 
charged through  a 
side  orifice.  With 
this  form  of  appa- 
ratus for  hoisting 
water,  it  is  neces- 
sary, in  order  to 
avoid  loss  of  time, 
to  provide  guides  in 
the  shaft,  so  that  the 
tub  may  be  drawn  up 
and  lowered  rapid- 
ly. It  has  also  been 
found  highly'  advan- 
tageous to  com- 
mence discharging 
the  water  as  soon 
as  the  tub  reaches 
a  sufficient  height 
above  the  pit,  with- 
out bringing  it  to 
rest.  An  arrange- 
ment for  this  pur- 
pose is  shown  by 
the  accompanying 
plate,  reduced  from 
a  figure  given  by 
Burat  in  his  atlas 
of  Le  Materiel  des 
HouiUeres.  Instead 
of  bringing  the  tub 
of  water  to  a  com 
plete  rest  ufton 
catches  at  the  top 
of  the  shaft,  it  is 
kept  slowlj^  ascend- 
ing, and  strikes  a 
movable  knocker  or 


Apparatus  for  Hoistiug  Water. 
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frame-work,  wliicli  throws  open  the  discharge  valve  and  lets  the  water 
escape.  The  motion  may  be  stopped  as  soon  as  the  valve  is  open, 
and  as  soon  as  the  tnb  is  emptied  it  may  be  lowered  without  any  loss 
of  time.  The  practical  value  of  this  improvement  is  shown  by  the 
results  obtained  with  it  at  the  Lucy  pits,  near  Montceau-des-Mines.  At 
these  shafts,  200  metres  in  depth,  30  tubs  of  water,  containiug  25  hecto- 
litres each,  were  raised  per  hour,  being  a  total  of  750  hectolitres  of 
water ;  but  this  being  insufficient,  the  automatic  discharge  apparatus 
was  added,  and  the  number  of  deliveries  of  tubs  of  water  at  the  surface 
was  easily  increased  to  50  or  60,  discharging  from  1,200  to  1,500  hecto- 
litres per  hour. 

The  lift  and  plunger  pumps  used  in  California  and  l!^evada  are  gener- 
ally of  small  size,  and  have  no  special  peculiarities.  They  are  generally 
connected  with  either  the  engine  used  for  hoisting  or  with  that  for  run- 
ning the  mill. 

CHINESE  PUMP. 

In  placer  mining  the  "  Chinese  pump  "  is  much  used  for  draining  the 
pits  where  the  water  does  not  require  to  be  raised  to  a  great  distance. 
This  is  essentially  a  chain-pump.  A  continuous  belt  of  cam^as  5  or  6 
inches  wide  has  cleats  of  wood  firmly  secured  to  it  at  intervals,  and  is 
made  to  pass  continuously  through  a  rectangular  box,  the  lower  end  of 
which  is  fitted  with  a  roller  over  which  the  belt  passes,  and  is  inserted 
in  the  water  to  be  raised  from  the  pit.  The  upper  end  delivers  the 
water  into  a  launder  or  trough ,  by  which  it  is  conducted  away.  The  belt 
passes  over  a  wheel  at  the  top,  and  motion  is  given  either  by  the  hand 
or  by  a  belt  from  a  water-wheel  near  by. 

DKAINAGE  BY  SIPHONS. 

The  siphon  has  often  been  brought  into  use  for  draining  in  mines, 
pits,  and  quarries,  where  it  was  not  necessary  to  raise  the  water  to  a 
great  height,  and  where  the  necessary  fiill  for  the  delivery  end  could  be 
conveniently  had.  There  has  been  a  notable  example  of  the  success- 
ful use  of  a  siphon  on  a  large  scale  during  the  past  year  at  a  deep 
placer  claim  in  Gravel  Kange,  Tuolumne  County,  California,  where  Mr. 
George  A.  Treadwell  employed  one  a  little  over  1,000  feet  long  and  4 
inches  in  diameter.  This  pipe  was  made  of  No.  24  galvanized  iron,  in 
joints  30  inches  long,  riveted  and  soldered  together.  The  water  was 
raised  18  feet,  and  the  discharge  end  had  a  fall  of  40  feet,  so  that  the 
delivery  was  22  feet  lower  than  the  receiving  end,  or  shorter  leg  of  the 
siphon.  The  two  ends  of  the  pipe  were  furnished  with  large  4-inch  brass 
cocks,  which  were  closed  when  the  siphon  was  to  be  filled.  The  filling 
was  easily  accomplished  in  about  two  hours  by  means  of  a  3-inch  Doug- 
las force-pump,  throwing  water  in  at  the  highest  point  through  a  vent- 
cock,  through  which,  also,  smaller  quantities  of  water  could  be  supplied 
from  time  to  time  to  displace  air  that  gradually  accumulated  through 
leaks.  An  air-chamber  at  the  bend  was  projected,  but  was  not  made, 
inasmuch  as  it  was  found  to  be  but  little  trouble  by  shutting  the  4-inch 
cocks  at  each  end  to  fill  up  the  siphon  with  the  immp  in  a  short  time 
when  the  men  were  at  their  meals. 

The  flow  at  both  ends  was  easily  controlled  by  the  cocks,  the  lower 
or  delivery  cock  being  usually  left  fully  open,  while  the  receiving  cock 
was  partlj^  closed.  The  velocity  of  the  current  was  sufiicient  to  carry 
out  tons  of  coarse  sand  and  gravel,  some  of  the  latter  as  coarse  as  Eng- 
lish walnuts ;  and  sluice-boxes  set  at  the  usual  slope  were  kept  half  full 
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of  water.  There  was  no  trouble  in  keeping  the  water  within  2  inches 
of  the  receiving  end,  and  this  was  plunged  to  within  5  inches  of  the 
bottom  of  the  shaft. 

PIBIPING  ENGINES  IN  THE  EUROPEAN  MINES. 

There  are  three  principal  types  of  pumping  engines  for  mines  : 

1.  The  single-acting  balance-beam  engine,  known  as  the  Cornish  en- 
gine. 

2.  The  single-acting  engine,  working  the  pump-rods  direct,  without  a 
balance  beam. 

3.  The  double-acting  engines  placed  in  the  interior  of  mines. 

As  explanatory  of  the  construction  and  working  of  the  first  type,  I 
insert  a  very  clear  and  interesting  description  of  a  Cornish  engine  of 
the  largest  class  :  * 

CORNISH  PUMPING  ENGINE. 

The  engine  called  Taylor's  engine  was  erected  in  the  year  1840,  at 
the  United  Mines  in  Gwennap,  now  included  in  the  Clifford  Amalga- 
mated Mines,  and  is  worked  with  high-pressure  steam,  with  expansion 
and  condensation.  It  is  single  acting ;  that  is,  the  steam  is  only  em- 
ployed for  lifting  the  pump-rods  and  filling  the  pumii-barrels  in  the  shaft ; 
the  return  stroke,  which  drives  the  water  out  of  the  pump- barrels  into 
the  rising  pipes  being  eflected  by  the  fall  of  the  shaft  rod,  as  soon  as 
an  equilibrium  is  established  in  the  cylinder,  by  opening  a  communica- 
tion between  the  two  faces  of  the  piston.  The  steam  piston  moves  ver- 
tically in  a  cylinder  formed  of  two  concentric  tubes,  the  inner  one  form- 
ing the  cylinder,  and  the  outer  one  a  protecting  case,  or  jacket ;  the 
small  annular  space  between  the  two  is  constantly  filled  with  steam  at 
the  maximum  pressure  produced  in  the  boilers,  in  order  to  keep  the  walls 
of  the  inner  cylinder  at  a  uniform  temperature.  In  practice,  it  is  cus- 
tomary to  surround  the  cylinder  with  other  non-conducting  envelopes ; 
thus,  a  shell  of  brickwork  inclosing  an  air  space  is  first  placed  round  the 
jacket,  which  is  further  inclosed  with  coatings  of  felt,  lagged  with  wood. 
These  outer  envelopes  are  not  shown  in  the  model.  The  piston-rod  is 
attached  by  Watt's  parallel  motion  to  the  end  of  a  beam  oscillating  about 
a  horizontal  axis,  whose  bearings  are  carried  on  the  outer  wall  of  the 
engine-house.  The  beam  is  formed  of  two  parallel  cast-iron  plates 
bolted  together,  the  two  plates  being  kept  a  fixed  distance  apart  by 
wrought-iron  pins.  The  two  arms  of  the  beam  are  of  unequal  length; 
the  steam  piston  and  mechanism  for  working  the  valves  are  attached  to 
the  longer  arm,  which  works  within  the  engine-house;  the  main  pump- 
rod  and  rods  of  the  air  and  feed-pumps  are  attached  to  the  shorter 
arm,  which  works  in  the  open  air;  a  gallery  projecting  from  the  wall  of 
the  engine-house  gives  access  to  the  bearings  on  the  out-door  side  of  the 
beam. 

The  engine  has  four  valves  for  the  distribution  of  the  steam  ;  three 
of  these  are  placed  near  the  top  of  the  cylinder,  and  the  other  one  is  at 
the  bottom.  One  of  them  is  a  plain  disk  valve,  with  a  single  conical 
beating  face,  and  is  independent  of  the  engine ;  the  other  three  are  of 
the  kind  known  as  the  double  beat,  or  Hornblower's  valve,  a  construc- 
tion in  which  the  bearing  faces  opposed  to  the  pressure  of  the  steam  are 
reduced  to  a  pair  of  narrow  conical  rings,  the  valve  and  its  seat  being 

*  This  description  is  extracted  from  Bauermaii's  Descriptive  Catalogue  of  the  Min- 
ing Models,  &c.,  in  the  Museum  of  Practical  Geology,  attached  to  the  London  School 
of  Mines. 


604     MINES    AND   MINING    WEST    OF   THE    ROCKY   MOUNTAINS. 

SO  formed  as  to  present  a  very  large  steam  passage  when  open.  Of  the 
three  upper  valves,  that  on  the  right-hand  side  (as  seen  when  facing 
the  cylinder  from  the  outside)  is  the  governor,  or  regulator  valve.  It  is 
a  plain  disk  valve,  which  is  maintained  at  a  fixed  opening  by  means  of 
the  setting  screws  on  the  rod  attached  to  the  right-hand  pillar  of  the 
valve  gear  framing.  By  this  valve  the  steam  is  admitted  from  the  main 
steam-pipe  through  the  large  hollow  column  on  the  right  into  the  top 
steam-chest.  The  central  valve  is  the  admission  valve  ;  it  commands 
the  passage  whereby  the  steam  at  full  pressure  euters  and  leaves  the 
cylinder  above  the  piston,  and  is  governed  by  a  system  of  levers 
attached  to  the  uppermost  of  the  three  horizontal  shafts,  which  are 
attached  to  the  two  vertical  pillars  or  standards  in  front  of  the  valve 
cases.  The  left-hand  upper  valve  is  the  equilibrium  valve;  it  is  placed 
at  the  top  of  a  hollow  column,  through  which  the  steam  passes  from  the 
upper  to  the  lower  face  of  the  piston,  in  order  to  establish  an  equality 
of  pressure  at  the  end  of  the  steam-stroke ;  the  movement  of  this  valve 
is  effected  by  the  central  arbor.  The  bottom,  or  exhaust,  valve,  Avhich 
controls  the  passage  of  the  exhaust  steam  from  the  cylinder  to  the  con- 
denser, is  attached  to  the  lower  horizontal  arbor. 

The  valves  are  opened  by  falling  weights,  and  closed  by  the  action  of 
tai)pets  on  the  i)lug-rod,  acting  on  curved  handles  projecting  from  the 
front  of  the  horizontal  shafts.  The  sector- siiaped  cams  and  catch  levers 
outside  the  bearings  of  the  horizontal  arbors  keep  the  valves  locked  in 
position  during  the  repose  of  the  engine. 

The  engine  is  intermittent  in  its  action,  a  pause  being  made  after  the 
descent  of  the  main  rod  in  the  shaft,  varying  in  duration  according  to 
the  amount  of  water  to  be  lifted  ;  this  is  effected  by  a  simple  hydraulic 
regulator,  known  as  the  cataract.  The  cataract,  which  is  placed  in  the 
well  below  the  floor  of  the  engine-house,  is  a  square  wooden  plunger  box, 
open  above  and  closed  at  the  bottom,  with  the  exception  of  a  small  con- 
ical hole,  which  can  be  stopped  by  a  plug  attached  to  a  vertical  rod ; 
the  i)lunger  moves  in  a  square  cistern  of  water,  a  little  larger  than  it- 
self, and  is  attached  to  a  vertical  rod  passing  through  a  colhir  project- 
ing from  the  right-hand  frame  ]>illar ;  it  is  further  attached  by  a  chain 
rolling  on  a  sector-head  to  a  double-arme<^l  lever,  which  oscillates  about 
a  horizontal  axis ;  the  shorter  arm  of  this  lever  is  pressed  down  by  a 
roller  at  the  lower  end  of  the  plug-rod,  during  the  upstroke  of  the  en- 
gine, a  balance  weight  being  fixed  to  the  end  of  the  opposite  arm,  which 
raises  the  shorter  arm  when  the  pressure  of  the  rod  is  taken  off.  The 
action  of  the  cataract  is  as  follows :  When  the  in-door  side  of  the  beam 
makes  its  down  stroke,  during  the  lifting  of  the  main  rod  in  the  shaft, 
the  cataract  plunger  is  driven  down  in  its  cistern,  displacing  the  water 
in  bottom  of  the  latter,  which  consequently  rises  above  the  open  top  of 
the  i)lunger  box  and  fills  it  up ;  this  water  afterward  flows  out  through 
the  small  hole  in  the  bottom  of  the  box  with  more  or  less  rapidity,  ac- 
cording to  the  position  of  the  conical  plug;  and  during  this  time  the 
valves  are  closed  and  locked  by  their  catches,  the  steam  piston  is  at  the 
top  of  its  stroke  with  a  slightly  compressed  cushion  of  steam  above  it, 
and  the  expanded  steam  of  the  preceding  stroke  below  it.  As  soon  as 
sufficient  water  has  flowed  out  of  the  cataract  plunger  to  establish  the 
preponderance  of  the  balance  weight  on  the  longer  horizontal  arm  of  the 
lever,  the  box  rises,  and  the  rod  attached  to  it  opens  the  exhaust  valve 
by  striking  against  the  catch  lever  and  releasing  the  balance  weight. 
The  steam  below  the  piston  flows  away  to  the  condenser,  and  a  vacuum 
is  formed  in  the  cylinder.  The  catch  on  the  steam  valve  is  formed  by 
the  vertical  arm  of  an  angle  lever,  whose  hoi'izontal  arm  is  parallel  to 
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the  exhaust-valve  catch,  and  is  connected  to  it  by  a  parallel  bar  with  a 
slotted  link  at  the  top,  which  works  on  a  pin  at  the  end  of  the  horizon- 
tal arm  of  the  upper  catch. 

When  the  bottom  of  the  link  strikes  the  pin,  the  steam  valve  is  opened 
in  a  similar  manner  to  that  already  described  for  the  exhaust  valve. 
The  piston  descends  under  the  fall  pressure  of  the  steam  in  the  cylinder 
until  the  link  frame  at  the  back  of  the  plug-rod  closes  the  valve,  by 
pressing-  against  the  handle  which  projects  from  the  top  arbor,  the  sec- 
tor on  the  arbor,  in  turning,  gradually  lifting  the  catch  lever,  which  falls 
into  its  place  as  soon  as  the  end  of  the  cam  has  passed  the  notch.  The 
steam  is  now  cut  off,  and  the  remainder  of  the  stroke  is  effected  bj^  the 
expansion  of  the  steam  already  in  the  cylinder.  The  length  of  the  full 
steam  stroke  is  determined  by  the  position  of  the  link  frame  on  the  plug- 
rod  ;  the  proportion  of  expansion  is  diminished  or  increased  by  raising 
or  lowering  the  link  by  the  setting  screw  on  the  front  of  the  rod. 

The  exhaust  valve  is  closed  by  the  plug  on  the  right-hand  side  of  the 
rod  shortly  after  the  closing  of  the  steam  valve.  The  equilibrium  valve 
is  opened  at  the  end  of  the  stroke  by  its  balance  weight ;  this  estab- 
lishes a  communication  between  the  upper  and  lower  faces  of  the  piston, 
equalizing  the  pressure  on  both  sides,  when  the  piston  is  drawn  up  in 
the  cylinder  by  the  excess  weight  on  the  outer  side  of  the  beam.  The 
equilibrium  valve  is  closed  by  the  left-hand  plug  during  the  rise  of  the 
rod.  This  confines  a  small  quantity  of  steam  above  the  piston,  which 
forms  a  cushion  by  compression,  and  brings  the  moving  mass  to  a  state 
of  rest. 

The  condenser  and  air  pump  are  connected  with  the  out-door  side  of 
the  beam.  The  latter  is  surmounted  by  an  open  hot  well  of  large  ca- 
pacity. The  feed  pump  draws  its  supply  directly  from  the  hot  well,  and 
forces  the  water  through  a  double  U  tube,  passing  four  times  through 
the  exhaust  pipe,  where  it  is  heated  by  the  waste  steam  on  its  passage 
from  the  cylinder  to  the  condenser.  The  feed  water  is  fiu-ther  heated 
by  circulation  through  a  system  of  horizontal  pipes  in  a  flue  at  the  back 
of  the  boilers.  The  steam  from  the  six  boilers  is  collected  in  a  cylindri- 
cal steam  chest,  with  hemispherical  ends,  cast  in  two  pieces,  which  are 
united  by  a  wrought-iron  expansion  joint.  The  main  steam-pipe  passes 
from  the  chest  under  the  floor  of  the  engine-house,  and  terminates  in 
the  right-hand  vertical  column,  at  the  top  of  which  the  governor  valve 
is  placed.  The  main  rod  which  works  the  pumps  in  the  shaft  is  formed 
of  two  square  balks  of  timber  placed  side  by  side,  and  united  by  wrought- 
iron  fish  plates  and  bolts.  The  excess  weight  of  the  rod  above  that 
necessary  to  drive  the  water  out  of  the  pump  barrels  is  balanced  off  by 
five  balance  bobs,  of  which  three  are  placed  under  ground  and  two  are 
at  the  surface.  The  latter  are  cast-iron  beams,  constructed  in  a  similar 
manner  to  the  beam  of  the  engine,  one  end  being  connected  by  a  wooden 
rod  with  the  main  rod  on  the  shaft ;  the  other  carries  a  wooden  box, 
which  is  loaded  with  masses  of  rock,  acting  as  a  counterbalance. 
Catch  pieces,  or  stops,  are  fixed  to  either  side  of  the  beam  to  prevent  it 
going  beyond  its  proper  distance  in  case  of  breakage  on  either  side. 
The  in-door  catch  is  formed  by  an  iron  cross-piece  fixed  above  the  beam 
which  is  received  on  a  pair  of  spring  beams  carried  on  horizontal  balks 
crossing  the  upper  part  of  the  engine-house.  The  out-door  catch  is 
formed  by  t»vo  pieces  of  timber  strapped  on  to  the  fi-ont  of  the  main 
rod.  The  lower  ends  of  these  beams,  which  are  of  the  same  size  as  the 
main  rod,  are  caught  by  a  mass  of  timber  formed  of  horizontal  balks 
piled  one  above  another  in  the  shaft.  This  bed  of  timber  is  not  shown 
in  the  model. 
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The  large  capstan  and  shear  frame  over  the  shaft  lead  the  rope  by 
which  the  pumi)  barrels,  &c.,  are  lowered  in  the  shaft.  It  is  worked  by 
manual  power. 

The  following  are  the  dimensions  of  the  more  important  parts  of  the 
engine : 

Diameter  of  steam  cylinder 

Length  of  stroke  of  piston 

Diameter  of  regulator  valve 

Diameter  of  admission  valve 

Diameter  of  equilibrium  valve 

Diameter  of  exhaust  valve 

Diameter  of  main  steam  pipe 

Diameter  of  exhaust  pipe 

Diameter  of  condenser 

Diameter  of  air-pump  piston 

Diameter  of  air-pump  valve 

Diameter  of  hot  well 

Diameter  of  feed  pump 

Length  of  main  beam 34  feet 

Height  of  main  beam  at  centre 7  feet 

Length  of  beam,  steam  side 17  feet 

Length  of  beam,  out-door  side 16  feet 

Length  from  centre  of  beam  to  i^oint  of  attachment 

of  air-pump  rod 9  feet 

Length  of  feed-pump  rod 6  feet 

Length  of  stroke  of  main  rod 10  feet. 

Section  stroke  of  main  rod \  ,1^,,^.., 


85 
132 
10.8 
15.0 
18.5 
25.0 
18.0 
21.0 
30.0 
37.0 
30.0 
55.5 

6.0 


inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

inches. 

2J  inches. 

l|  inches. 

10|  inches. 

4    inches. 

7^  inches. 
8    inches. 


24  inches. 
12    inches. 

7J  inches. 

3|  inches. 

2|  inches. 

20   inches. 

inches. 


16 


(  dejith . 

Diameter  of  piston  rod 

Diameter  air-pump  rod 

Diameter  of  feed-pump  rod 

Diameter  of  axis  of  main  beam , , 

Diameter  of  journals 

Boilers : 
4  of  30  feet  length,  5  feet  diameter  of  outer  shell. 

3  feet  4  inches  diameter  of  inner  tube. 
2  of  34  feet  length,  5  feet  10  inches  external  diameter. 
Steam  chest,  30  inches  diameter. 
Feed-pipe,  5J  inches  diameter. 

The  engine  was  started  in  December,  1840 ;  its  performance  was  con- 
tinuously reported  in  "Lean's  Engine  Eeporter"  up  to  the  end  of  1851. 
The  most  economical  condition  of  working  was  reported  in  September, 
1842.  The  mine  was  then  201.2  fathoms  deep  ;  the  k)ad  on  the  piston 
amounted  to  75,362  pounds,  or  12.05  pounds  per  square  inch  of  surface. 
The  engine,  making  live  strokes  per  minute,  developed  a  quantity  of 
work  equal  to  114.2  horse-power.  The  quantity  of  fuel  consumed 
showed  an  effect  of  107,494,580  foot  pounds  per  bushel  of  coal  of  94 
pounds,  equal  to  1.74  pounds  per  horse-power  per  hour. 

The  last  return,  in  December,  1851,  shows  a  duty  of  62,000,000  of 
foot  pounds  per  bushel,  or  2.9  pounds  per  horsepower  per  hour.  The 
depth  had  increased  to  239  fathoms ;  the  load  per  square  inch  to  15.8 
pounds,  giving  a  duty  of  105  horse-power,  at  a  speed  of  5.5  strokes  per 
minute.  The  greatest  working  speed  attained  appears  to  have  been  in 
December,  1849,  when  the  engine  made  7.5  strokes  per  minute,  showing 
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221  horse-power,  with  a  consumption  of  2.4  pounds  per  horse-power 
per  hour.  The  method  by  which  the  above  duties  is  computed  con- 
sists in  comparing  the  amount  of  coal  burned  with  the  theoretical  vol- 
ume of  water  discharged  by  the  pumps  during  the  period  of  observa- 
tion. The  actual  volume  is,  however,  somewhat  smaller,  the  discharge 
of  the  best  mining  pumps  being  from  2^  to  2^  per  cent,  less  than  the 
theoretical  amount  for  each  lift. 

DIRECT-ACTINa  PLHilPING  ENGINES. 

The  models  earliest  imported  from  England,  or  constructed  in  France 
or  Belgium,  were  all  of  the  first  type ;  but  they  were  gradually  re- 
placed by  those  of  the  second,  or  the  direct-acting  engines,  so  that  the 
use  of  the  beam  engine  became  exceptional.  The  two  types,  though  so 
different  in  form,  do  not  differ  much  in  the  details  of  construction. 
They  are  both  single-acting  and  are  provided  with  the  same  kind  of 
apparatus  for  the  distribution  of  the  steam ;  and  the  Hornblower  valves, 
used  in  both,  are  controlled  by  one  or  two  cataracts. 

In  some  cases,  where  there  is  very  little  space  in  which  to  place  an 
engine,  they  are  made  without  the  condenser,  and  the  cylinder  is  placed 
over  the  shaft,  the  piston-rod  being  connected  directly  with  the  pump- 
rod.  This  is  the  simplest  and  least  costly  form  of  pumping  engine  to 
erect,  but  the  expenses  of  working  with  it  are  of  course  much  greater 
than  with  condensing  engines.  Instead  of  the  consumption  of  one  and 
a  half  kilogramme  of  coal  per  horse-power  per  hour,  as  in  the  Cornish 
engine,  the  high-pressure  engines  consume  four  to  five  kilogrammes. 
For  this  reason  condensing  engines  of  the  Cornish  type  are  generally 
used,  and  of  these  the  direct  acting  form  has  been  generally  preferred, 
but  with  the  addition  of  the  beam,  for  the  purpose  of  counterbalancing 
the  rods  and  for  working  the  condenser. 

Burat,  in  his  Materiel  des  Houilleres,  sums  up  the  relative  advantages 
of  the  two  types  of  construction,  the  balance-beam  engines  and  the  di- 
rect-acting engines,  substantially  as  follows:  The  balance-beam  en- 
gines are  especially  adapted  to  pumping  where  great  diameters  of 
cylinder  are  required,  because  they  do  not  obstruct  the  mouth  of 
the  shaft ;  because  their  foundations,  being  at  some  distance  beyond 
the  sides  of  the  shaft,  are  much  firmer  and  more  secure ;  and  because 
the  different  parts  of  the  aiDjjaratus  are  more  accessible  for  cleansing 
and  repairing. 

The  direct-acting  machines  are  the  best,  when  the  cylinders  do  not 
exceed  1™.  50  in  diameter  and  the  pumps,  0™.  45.  Their  installation  is 
more  simple ;  they  occupy  less  space,  and  can,  in  most  cases,  be  placed 
oVer  one  compartment  of  a  shaft  used  for  hoisting,  and  without  a 
special  building ;  and  the  conditions  throughout  are  much  more  simple 
than  can  be  secured  with  the  other  type. 

A  failure  to  obtain  as  great  an  economy  of  steam  in  many  of  the 
French  and  Belgian  engines  as  is  claimed  for  the  Cornish  engines 
has  led  their  engineers  to  think  that  the  statements  of  the  perform- 
ance of  the  latter  are  exaggerated.  In  reality  the  average  consumption 
in  Cornwall  is  l''*^50  of  good  coal  per  hour  per  horse-power.  It 
is  but  rarely  that  the  consumi)tion  has  been  reduced  to  one  kilo- 
gramme, when  every  part  of  the  apparatus  is  in  the  most  favorable 
conditon,  depending  upon  the  depth  and  diameter  of  the  column,  the 
size  of  the  rods,  and  the  proper  relation  of  the  force  to  the  work  to 
be  done. 
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Bleiberg  Ldftiag  Pump. 


BLEIBERG  LIFTING  PUMP. 

The  annexed  figure  reduced  by 
the  photo-relief  process  from  Plate 
LXII  of  the  Atlas  of  Burat's  Ma- 
teriel des  Houilleres,  gives  a  sec- 
tional view  of  the  pump  barrel  and 
the  two  vales  of  a  lifting  pump  at 
Bleiberg.  It  is  one  metre  in  di- 
ameter, and  is  made  for  a  height 
of  column  of  22  metres.  The  pis- 
ton can  carry  a  charge  of  17,000 
kilogrammes.  The  valve  cham- 
ber B  B  is  provided  with  a  man- 
hole E,  securely  closed  by  a  cast 
plate  held  in  position  by  a  bolt 
and  nut  gg^  i^assing  through  the 
cross-bar  //.  The  barrel  of  the 
pump  is  lined  with  bronze.  It  is 
3D1.45  high,  and  the  piston  has  a 
stroke  of  2^.85.  The  piston  is 
pierced  with  ei  ght  tri  an  gular  open- 
ings. The  packing  consists  of  a 
circle  leather  firmly  secured  to 
the  piston  by  a  ring  of  iron  j.  The 
lower  valve  is  one  of  Hornblower's 
construction. 

EXPERIMENTS  AT  BLEIBERG. 

In  the  year  1850  a  commission 
was  formed  to  investigate  the 
performance  of  the  pumping  ma- 
chinery at  the  mines  of  lead  and 
zinc  at  Bleiberg  in  Belgium.  En- 
gines of  great  power  had  just 
been  erected,  and  the  engineers 
of  the  establishments  of  Seriaug 
had  exerted  themselves  to  pro- 
duce the  most  perfect  specimens, 
with  all  the  latest  imiirovements 
of  the  best  Cornish  engines. 

The  steam-cylinder  of  the  en- 
gine at  Bleiberg  was  2™.67  in 
^^  diameter;  (surface,  S^i^.SOOO ;)  the 
mean  stroke  ^"3.65 ;  the  relation  of 
the  arms  of  the  beam  6.4:5;  the 
stroke  of  the  pump-rods  2™.85. 
The  steam  being  at  a  pressure  of 
2.90  atmospheres  in  the  boilers, 
the  initial  j^ressure  in  the  cylin- 
ders was  2.42  atmospheres.  The 
steam  was  cut  off'  at  0™.70  of  the 
stroke,  and  the  remainder  of  the 
movement  was  performed  by  the 
expansion  and  the  condenser,  so 
that  at  the  end  of  the  stroke  the 
steam  occupied  a  space  equal  to 
five  times  its  x)rimitive  voAime. 
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The  commission  continued  the  observations  from  the  9th  to  the  15th 
of  January,  and  reported  them  in  detail.*  The;  engine  ha%dng  worked 
during-  127  hours  15  minutes,  gave  50,043  pulsations,  and  43,118  kilo- 
grammes of  coal  were  consumed.  This  coal  was  the  stone-coal  of 
Seriang,  broken  to  the  size  used  in  Cornwall.  The  stroke  of  the  pumps 
was  maintained  uniformly  at  2^.85,  and  the  effective  height  of  the 
column  of  water  at  71^.50.  The  result  of  these  figures  was  that  the 
machine  gave  a  mean  usefid  effect  of  234  horse-power,  and  the  con- 
sumption of  coal  per  horse-power  per  hour  was  an  average  of  1^^.448. 
Burat  finds  the  relation  of  the  force  exerted  to  the  effect  produced  to 
be  as  377 :  234:=1 : 0.621 ;  and  observes  that  this  remarkable  economy  of 
fuel  in  a  work  which  is  fiir  from  being  advantageous  to  the  motor,  since 
at  each  stroke  it  must  overcome  the  inertia  of  an  enormous  mass,  re- 
sults from  a  series  of  favorable  conditions  in  which  the  machines  are 
established  and  work.  These  favorable  conditions  may  be  summed  up 
as  follows:  1.  Generation  of  steam  in  boilers  with  large  heating  sur- 
faces; good  coal  and  good  raking.  2.  A  steam  chest  of  great  capacity, 
and  pipes  and  openings  of  large  diameter  for  the  admission  and  emis- 
sion of  steam.  3.  Condensation  as  perfect  as  possible.  4.  Expansion 
developed  as  much  as  possible,  favored  by  the  conditions  of  single 
action  and  the  mequality  of  speed  of  the  piston,  which  are  coincident 
with  the  best  conditions  of  movement  for  a  column  of  water. 

PUMPING  ENGINE  AT  GRAND  HORNU. 

The  great  pumping  engine  of  Grand  Hornu  was  constructed  at  the 
works  of  Seriang,  for  a  shaft  460  metres  deei).  It  works  a  series  of 
eight  x)lunger-pumps  and  two  lifting-jiumps  of  0°i.50  in  diameter,  and 
four  metres  stroke.  These  pumps  are  placed  one  above  the  other,  at 
distances  varying  from  30  to  60  metres.  The  upper  plunger-pump,  60 
metres  from  the  surface,  is  worked  by  a  double  rod,  each  arm  having  a 
square  section  of  0^.484  X  0^=^.242,  and  being  formed  by  the  juxtaposi- 
tion of  two  pieces  of  0  ^.242.  These  rods  are  completely  enveloped  in 
iron  0 "1.024  thick.  The  double  rods  gradually  diminish  in  size  toward 
the  bottom  of  the  shaft,  but  in  each  section  the  weight  exceeds  that  of 
the  column  of  water  to  be  thrown  out.  The  total  weight  to  be  counter- 
poised is  200,000  kilogrammes ;  and  this  is  effected  by  two  balance 
beams  mounted  upon  opposite  sides  of  the  master-rod,  directly  below 
the  engine. 

The  engine  is  direct-acting,  the  cylinder  being  monnted  directly  over 
the  shaft.  It  has  three  floors  or  stages:  1.  The  cylinder;  2.  The  con- 
densers, with  their  air-pumps;  3.  The  balance  beams.  The  cylinder  is 
jacketed  to  prevent  condensation.  It  is  0^.05  thick  and  is  made  in  two 
pieces,  each  Im.OO  high.  There  are  three  valves :  the  admission  valve, 
0^.42  in  diameter  and  rising  0^.06 ;  the  equilibrium  valve,  0^.51  in  di- 
ameter and  rising  0^.08 ;  the  exhaustion  valve,  0^.60  in  diameter  and 
rising  0^.85.  The  condensers  have  a  diameter  of  11^1.20,  and  are  2^,50 
high.  The  air-pumps  are  O'a.95  in  diameter,  and  have  a  stroke  of  2^.10. 
Tlie  balance  beams  are  11^.40  long,  and  each  carries  90,000  kilo- 
grammes of  counter-weights,  formed  of  plates  of  cast  iron. 

quillacq's  pumping  engine. 

At  the  Paris  Exposition  of  1807,  M.  Quillacq,  who  has  already  been 
mentioned  as  the  constrncting  engineer  of  hoisting  machines,  exhibited 
the  drawings  of  a  very  perfect  specimen  of  pumping  engine  recently 

*  Proces-Verbaux  de  la  Commission  contradictoire. 
H.  Ex.  Doc.  207 39 
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erected  by  liim  at  the  mines  of  Fiemies,  in  the  Boulonnais,  France.  This 
was  a  single,  direct-action  engine,  without  the  beam,  as  in  the  Cornish 
type.  The  cylinder  is  provided  with  ajacket  of  cast  iron,  inclosing  a  space 
in  which  steam  circulates.  The  distribution  is  made  by  three  valves  of 
admission,  equilibrium,  and  exhaustion,  controlled  by  a  double-acting 
cataract,  which  determines  the  time  of  rest  at  each  extremity  of  the 
stroke.  The  cylinder,  2™.65  in  diameter,  is  4°^  long,  and  supported  by 
two  wrought-iron  girders  1™.35  high,  placed  in  the  walls  of  the  building. 

The  steam  is  admitted  in  the  cylinder  under  a  pressure  of  3.75  atmo- 
spheres, and  is  cut  off  at  half-stroke. 

The  condenser  has  two  air-pumps  of  0™.90  diameter,  and  2™  stroke. 
The  water  is  injected  through  two  valves,  one  of  which  opens  at  the 
same  time  with  the  introduction  of  the  steam,  and  the  other  at  the  same 
time  with  the  escai)e- valve,  so  that  at  the  beginning  of  the  stroke  the 
two  valves  are  open,  while  at  the  end  one  of  them  is  closed. 

This  machine  is  designed  to  raise  water  from  a  depth  of  400  metres, 
by  means  of  six  plunger -pumps,  and  a  lift-pump  at  the  bottom.  The 
diameter  of  the  pumps  is  O^.GO  and  the  stroke  4™.00.  The  principal  rod 
which  transmits  the  movement  to  the  pumps  is  of  iron  and  weighs 
200,000  kilogrammes.  The  foDowing  are  the  weights  of  some  of  the 
principal  parts  of  the  engine  in  kilogrammes : 

Steam-cylinder 40,000 

Iron  girders 12,000 

Piston-rod 4,000 

Cross-head 1,000 

Two  equilibrium  balances 40,000 

The  total  weight  of  the  engine  and  fixtures,  without  the  counterpoise, 
is  175,000  kilogrammes. 
The  other  elements  are — 

Six  plunger-pumps 70,000 

One  lift-pump 7,500 

Main  rod 200,000 

Counterpoise  attached  to  the  rod 75,000 

Counterpoise  attached  to  counterbalances 140,000 

The  total  weight  of  the  masses  put  in  motion,  including  the  piston 
and  the  beams,  is  465,000  kilogrammes. 

DOUBLE-ACTING  PUMPING  ENGINES — STEAM  PUMPS. 

The  double-acting  pumjDing  engines  placed  in  the  interior  of  mines 
have  been  applied  at  depths  of  100  to  150  metres,  and  for  quantities  of 
water  reaching  10,000  hectolitres  a  day.  The  Blanzy  coal  companies 
have  applied  this  system  in  their  mines.  They  have  erected  a  300  horse- 
power engine  at  a  depth  of  340  metres,  to  throw  25,000  hectolitres  of 
water  to  the  surface  daily.  The  drawings  of  this  engine  were  exhibited 
at  Paris,  in  1867.  The  apparatus  consists  of  two  horizontal  steam-cyl- 
inders, working  four  horizontal  plunger-pumps,  which  force  the  water 
into  an  air-chamber  with  which  the  delivery  column,  300  metres  high,  is 
connected.  The  apparatus  is  placed  40  metres  above  the  bottom  of  the 
mine,  and  the  water  is  lifted  to  that  point  by  four  lift-pumps,  so  that  in 
case  of  accident  or  stoppage  the  pumps  will  not  be  covered  with  water. 

There  are  many  different  forms  of  the  double-acting  steam  pumps  in 
the  United  States,  and  some  of  them  have  been  successfully  used  in 
mines  upon  the  Pacific  slope.    It  is  not  possible  here  to  describe  all  of 
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the  varieties  offered  to  the  public,  and  to  discuss  their  relative  merits. 
To  single  out  one  or  two  for  description  would  not  he  just  to  the  many 
inventors  who  have  carried  these  pumps  to  great  perfection. 

PUMPING  AT   THE   SAXON   COLLIERIES. 

The  following  is  cited  from  the  notes  of  Mr.  W.  Fairley,  as  an  example 
of  pumping  at  the  Saxon  collieries : 

The  Pumpiug  Engine  Company  at  Zwickau,  which  drains  the  water  from  the  Bockwa 
Manor,  is  worthy  of  notice.  This  manor  is  about  180  acker,  or  about  190  English  acres 
area,  and  the  company  pumps  the  water  for  the  diifereut  coal  companies  for  the  pay- 
ment of  a  tax  of  2i  groschen  per  10  centner,  or  6d.  per  ton  English,  of  coal  worked. 
The  water  does  not  exceed  altogether  more  than  200  cubic  feet  i>er  minute,  and  for 
lifting  this  they  have  two  engines,  one  84  inches  (Saxon)  diameter,  11  feet  in  the  cyl- 
inder, and  9  feet  stroke  in  the  pump,  worldng  seven  strokes  per  minute  as  the  max- 
imum. The  pumps  are  two  23  iuclaes  diameter,  forcing  250  leet  long  each,  and  one  23 
inches  diameter,  lifting  100  feet  long;  the  other  engine  is  direct-acting,  68  inches 
(Saxon)  diameter,  with  10-feet  stroke,  working  a  17i-iuch  set.  For  supplying  these 
engines  with  steam,  there  are  seven  egg-ended  boilers,  each  7  feet  diameter  and  40  feet 
long. 

WATEK-PRESSURE  ENGINES  FOR  MINES. 

In  mountainous  regions,  where  water  under  a  considerable  head  or 
pressure  can  be  had,  it  may  be  advantageously  utilized  for  i^umping, 
hoisting,  or  other  mining  operations  requiring  ftower,  by  means  of  hy- 
draulic engines  and  surface  or  underground  wheels.  There  are  many 
places  on  the  Pacific  coast  where  such  engines  can  be  introduced  with  ad- 
vantage. They  are  usually  constructed  for  j)umping  only,  and  are  single- 
acting,  with  long  cylinders  placed  vertically  over  the  pump  shaft,  the 
pump-rod  being  simply  a  prolongation  of  the  piston-rod.  The  water  is 
admitted  to  the  under  side  of  the  piston,  and  when  it  has  run  its  upward 
stroke  the  water  is  allowed  to  flow  out  and  the  piston  descends. 

The  absence  of  any  sensible  elasticity  in  water  renders  the  motions 
resulting  from  its  use  under  i^ressure  in  engines  susceptible  of  perfect 
control :  but  the  same  inelasticity  causes  sudden  shocks  and  blows  to  the 
moving  jjarts  if  the  inlets  and  outlets  are  made  as  in  engines  operated 
by  the  elastic  fluids,  steam  or  air.  It  is  therefore  necessary  to  use 
valves  of  peculiar  construction,  by  which  the  flow  of  the  water  may  be 
gradually  increased  or  slackened,  and  to  provide  other  means  for  pre- 
venting impact  and  securing  smoothness  of  action. 

Many  such  engines  have  been  constructed  for  pumping  mines  abroad, 
and  have  operated  successfully  for  long  periods  with  very  little  exjjense 
or  attention.  One  was  erected  by  the  engineer  Trevithick  at  the  Alport 
mines,  in  the  year  1803,  and  worked  continuously  for  forty-seven  years, 
until  1850,  when  work  upon  the  mines  ceased.  In  this  engine  the  wa- 
ter was  admitted  first  upon  one  face  of  the  piston  and  then  upon  the 
other,  alternately,  and  the  inlets  and  outlets  were  opened  and  closed  by 
two  pistons  at  the  side. 

An  engine  erected  by  Mr.  Darlington  at  these  mines  had  a  cylinder 
50  inches  in  diameter  and  a  stroke  of  10  feet.  The  cylinder  was  placed 
directly  over  the  shaft  and  the  piston  and  pump-rod  were  continuous. 
The  column  of  water  was  132  feet  high  and  gave  a  pressure  upon  the 
piston  of  about  5S  pounds  to  the  square  inch,  or  more  than  fifty  tons 
upon  its  area.  Water  was  raised  from  a  depth  of  22  fathoms  by  means 
of  a  plunger  42  inches  in  diameter,  and  when  the  mine  was  very  wet, 
nearly  5,000  gallons  of  water  per  minute  were  discharged  into  the  adit. 
The  water  under  pressure  was  admitted  under  the  piston  only;  cylindrical 
valves  admitted  a  full  flow  for  seven-eighths  of  the  stroke  only,  and  then 
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commenced  closing,  while  a  small  valve  opened  and  allowed  enough 
water  to  pass  in  to  complete  the  stroke. 

The  largest  engine  erected  by  Mr.  Darlington  was  similar  in  its  gen- 
eral construction  to  that  just  described.  It  had  a  cylinder  35  inches  in 
diameter  ;  stroke  10  feet ;  pressure  column  227  feet  high.  Its  average 
speed  was  80  feet  per  minute,  and  its  greatest  speed  140  feet  per  min- 
ute. The  pressure  of  the  water  was  98  pounds  per  square  inch,  giv- 
ing a  total  weight  of  40  tons  upon  the  piston.  This  engine  was  auto- 
matic, the  motion  was  certain  and  regular,  and  the  cost  of  maintenance 
was  triHing. 

Sir  William  Armstrong  has  made  use  of  water  pressure  obtained 
from  natural  falls  to  produce  rotary  motion  by  means  of  a  pair  of  cyl- 
inders and  j)istons,  with  slide  valves,  in  some  degree  resembling  those 
of  high-pressure  steam-engines,  but  provided  also  with  relief  valves. 
Water-i^ressure  engines  of  this  descri]ition  were  erected  at  the  lead 
mines  at  Allenheads,  in  Northumberland,  and  are  used  for  the  various 
operations  of  crushing  the  ores,  hoisting,  pumping,  and  driving  the 
machinery  of  the  concentrating  works.  Small  streams  of  water  Avhich 
flowed  down  the  slopes  of  adjoining  hills  were  conducted  into  reservoirs 
at  elevations  of  about  200  feet,  and  from  thence  by  pipes  to  the  engines. 

In  a  mining  district  upon  the  river  Allen,  in  England,  where  the  fall 
of  the  water  is  not  sufficient  to  work  water-pressure  engines,  overshot 
wheels  have  been  used  to  force  water  into  accumulators,  from  which  it 
could  be  conveyed  in  pipes  to  the  required  points. 


Table  sJioiving  the  locality,  engineers,  and  dimensions  of  some  of  the  principal  watcr-jjressure 

engines. 

[From  Ure's  Dictionary,  edited  by  Robert  Hvint.] 
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Trevithick. 
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48 

17 

48 

64 
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70 
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96 
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80 
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Double. 


t  Two  cylinders. 


}  Four  cylinders. 


Underground  water-wheels  are  used  in  various  parts  of  Germany, 
when  the  circumstances  permit.  Where  a  system  of  mines  is  drained 
through  a  deep  adit,  the  water  can  be  transferred  from  one  mine  to  an- 
other, and  its  fall  utilized  by  such  wheels,  until  it  finally  reaches  the 
level  of  the  adit  by  which  it  escapes.  Instances  of  this  may  be  observed 
in  the  district  of  Freiberg,  Saxony. 
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WATER-WORKS  AT  WHITE  PINE 

There  is  a  very  interesting  exhibition  of  hydraulic  engineering  at  the 
White  Pine  mines,  due  to  the  skill  and  enterprise  of  the  distinguished 
engineer  A.  Yon  Schmidt.  Water  is  there  pumped  a  height  of  900  feet 
in  round  numbers,  in  two  lifts  of  450  feet  each.  There  are  four  large 
steam  engines,  two  at  each  station,  and  each  engine  of  177  horse-power. 
The  cylinders  are  22  inches  in  diameter  and  they  have  a  stroke  of  five 
feet.  They  can  be  worked  together  or  independently.  The  water  is 
forced  through  12-inch  pipes  of  boiler  iron,  and  the  capacity  of  the 
works  is  reported  as  2,500,000  gallons  daily. 


CHAPTER  LXXV. 

EAISING  AND  LOWEEING  MINERS. 

The  ascent  and  descent  of  miners  in  the  mines  of  the  West,  when  of 
depths  not  exceeding  200  feet,  is  usually  by  ladders  in  one  compartment 
of  the  hoisting  shaft ;  but  in  all  guided  shafts  where  cages  are  used  it 
is  customary  to  descend  and  ascend  in  these  cages.  This  is  not  only 
dangerous,  but  it  interferes  with  the  work  of  hoisting  ore ;  and  in  all 
deep  mines,  especially  in  vertical  shafts,  it  becomes  important  to  provide 
some  other  safe  and  rapid  means  of  hoisting  and  lowering  the  men. 

This  necessity  has  been  met  abroad,  and  in  some  of  our  mines  upon 
Lake  Superior,  by  the  introduction  of  the  man-engine,  known  in  Ger- 
many as  the  Falirliunst  and  in  France  as  eclielles  mobiles.  They  are  all 
alike  in  principle,  and  consist  essentially  of  two  strong  beams  or  rods 
hung  side  by  side  in  the  shaft  of  a  mine.  Each  beam  has  platforms  or 
landings  large  enough  for  a  man  to  stand  upon  placed  at  equal  distances 
from  the  top  to  the  bottom.  Handles  to  be  grasi^ed  by  the  hands  of  the 
men  are  attached  at  a  convenient  height  above  each  j^latform. 

They  are  not  a  modern  invention,  having  been  known  in  Germany 
during  the  last  century ;  but  they  did  not  become  generally  used,  and 
were  almost  forgotten,  until  about  forty  years  ago.  Since  then  they 
have  been  used  extensively  in  Germany,  Belgium,  and  Cornwall. 

In  the  year  1833,  when  the  deep  George  adit  was  opened  in  the  mines 
of  the  Harz,  two  water-wheels  were  thrown  out  of  work,  and  the  idea 
was  suggested  of  using  the  pumx)-rods  attached  to  them  for  the  ascent 
and  descent  of  the  miners.  The  experiment  was  tried.  The  rods  were 
strengthened,  stages  or  platforms  were  attached  at  suitable  distances, 
and  a  regular  alternate  up-and-down  motion  was  given  to  them  by 
means  of  the  wheels.  It  was  a  great  success ;  the  miners  were  relieved 
from  most  of  the  arduous  labor  of  climbing,  and  even  invalids,  who 
before  could  not  reach  the  lower  parts  of  the  mine,  were  enabled  to 
resume  their  work. 

The  principle  of  the  man-engine  will  be  made  more  clear  by  reference 
to  the  annexed  diagram.  R  R  and  R'  R'  represent  portions  of  two 
heavy  rods  or  beams,  extending  from  the  top  to  the  bottom  of  a  shaft, 
and  suitably  guided  and  supported  throughout  their  length.  To  these 
rods,  and  at  equal  distances,  small  stages  or  platforms,  ABC,  and  A' 
B'  C,  are  securely  fixed. 

An  alternate  upward  and  downward  movement  is  given  to  each  of 
these  rods ;  while  the  rod  R,  with  its  stages,  is  ascending,  the  opposite 
rod  R'  is  descending.    This  movement  brings  the  platform  A  on  the  rod 
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E  opposite  to  the  platform  B'  on  rod  E',  and  the  platform  B  oppo- 
site the  platform  C.  The  motion  is  then  arrested  for  a  moment,  and  is 
immediately  afterward  reversed,  and  the  platforms  return  to 
jS/  their  original  position.  If  miners  are  standing  upon  the 
platforms  of  E,  they  will  all  be  raised  by  the  upward  move- 
ment a  distance  equal  to  half  the  distance  between  the  plat- 
forms. At  this  point,  the  motion  ceasing,  the  miners  step 
from  the  platforms  of  the  rod  E  to  those  upon  the  rod  E',  and 
by  the  next  movement  are  again  lifted,  when  they  step  across 
as  before,  and  so  on  until  the  top  of  the  shaft  is  reached. 
The  descent  is  similarly  accomplished. 

In  some  mines  only  one  of  the  rods  moves,  and  the  other 
remains  stationary,  or  rather  the  second  rod  is  omitted,  and 
stages  are  fixed  to  the  side  of  the  shaft  in  the  rock  itself ;  in 
such  cases  the  single  rod  has  to  move  the  whole  distance  be- 
tween two  stages  instead  of  half  that  distance,  as  when  two 
rods  are  used. 

When  a  single  rod  is  used  in  connection  with  fixed  stages, 
the  miners  pass  alternately  from  the  stage  on  the  rod  to  the 
stage  fixed  in  the  rock.  They  then  wait  until  the  half- stroke 
brings  a  fresh  stage  opposite  to  them,  on  which  they  lolace 
themselves,  and  so  on. 

The  distance  between  two  stages  on  the  same  rod  generally 
varies  from  4,^.5^  to  8™.00.  The  stroke  of  the  apparatus  with 
two  movable  rods  is  always  half  the  distance  between  the 
stages,  consequently  it  varies  from  2^.25  to  4™.00.  There 
are  from  four  to  eight  double  strokes  per  minute. 

The  single-rod  man-engine  is  the  one  most  used  in  Corn- 
wall. It  makes  three  strokes  of  12  feet  each  per  minute. 
The  rods  are  generally  about  seven  or  eight  inches  square, 
decreasing  in  size  toward  the  bottom.  The  weight  is  counter- 
balanced by  levers  or  by  balance-bobs,  attached  at  different 
levels. 

Motion  is  imparted  to  the  rods  of  the  man-engine  by 
means  of  water-wheels  with  cranks,  steam-engines  with 
crank-motion,  or  direct-acting  steam-engines,  the  two  rods 
being  connected  by  balance-beams  in  such  a  way  that  their 
motion,  though  inverse,  is  equal  and  simultaneous.  M. 
Warocqu6  substituted  for  the  cumbrous  balance-beams  a  column  of 
water,  contained  between  the  pistons  of  two  cylinders  side  by  side,  and 
connecting  freely  below  the  pistons,  and  made  other  improvements  so 
important  that  the  cclielles  mobiles  are  described  in  some  publications  as 
Warocqiieres. 

The  crank  motion  is  particularly  well  suited  to  the  movement  of  the 
man-engine,  inasmuch  as  the  velocity  of  the  movement  decreases  grad- 
ually at  the  beginning  and  end,  and  becomes  almost  nothing  as  the 
crank  passes  the  centre,  thus  giving  time  for  the  miner  to  step  from  one 
beam  to  the  other,  or  from  the  beam  to  the  stage  fixed  to  the  side  of 
the  shaft. 

When  direct-acting  engines  are  used,  there  is  a  stoppage  after  each 
stroke  to  give  the  miners  time  to  pass  from  one  stand  to  the  other. 
This  stop  varies  from  two  to  eight  seconds,  which  is  ample,  as  the  pas- 
sage from  one  stand  to  the  other  does  not  take  more  than  one  second. 
This  would  be  a  very  good  system  if  the  stop  were  always  rigorously  the 
same.  But  all  who  have  worked  the  machine  with  direct  single  action 
and  cataract  know  that  it  is  impossible  to  obtain  this  regularity.    The 
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irregularity  may  indeed  cause  accidents.  The  miner,  relying  on  the  nor- 
mal time  of  the  stoppage,  may  be  surj)rised  in  the  midst  of  the  move- 
ment he  is  making,  and  as  the  single-action  engine  starts  suddenly, 
and  very  quickly  acquires  a  great  velocity,  he  may  have  one  leg  roughly 
taken  up  while  the  other  remains  on  the  stage  which  rapidly  goes  down. 

When  the  man-engines  receive  their  reciprocal  motion  from  a  crank 
on  a  revolving  shaft,  there  is,  so  to  speak,  no  stoppage.  The  stages 
which  approach  each  other  are  hardly  on  the  same  level  when  they  sep- 
arate again ;  but  by  taking  care  to  have  the  machines  provided  with 
regulators  and  heavy  liy-w^heels,  the  movement  is  regular,  and  there  is 
no  change  to  surprise  the  miner  at  the  moment  of  his  passage  from  one 
stage  to  the  other. 

It  must  not  be  forgotten  that  the  movement  of  the  machine  being 
uniform,  that  of  the  connecting-rod  which  commands  the  man-engine  is 
variable.  It  is  very  slow  at  the  commencement  of  its  stroke,  is  acceler- 
ated at  the  middle  of  the  stroke,  and  becomes  slow  at  the  end.  The 
miner,  thanks  to  the  regularity  of  the  movement  and  the  slowness  of 
speed,  when  the  stages  approach  the  same  level  and  separate  from  eacfi 
other,  can  begin  his  passage  from  one  rod  to  the  other  a  little  before  the 
stroke,  and  continue  it  a  little  after. 

Experience  proves  that  this  second  method  is  the  safest.  The  persons 
who  go  down  for  the  first  time  on  these  machines  do  not  experience  any 
disagreeable  sensation.  It  is  not  so  with  the  single-acting  machines ; 
when,  after  the  stoppage,  the  stage  lifts  or  lowers  a  person  suddenly 
who  is  not  accustomed  to  them,  he  experiences  a  disagreeable  sensation, 
(a  sinking  at  the  stomach,)  which  is  increased  by  the  sudden  stop  at  the 
end  of  the  stroke.  This  feeling  is  similar  to  that  experienced  when  one 
is  lowered  or  "  dropped"  suddenly  in  a  cage;  and,  with  some  persons, 
produces  sickness  and  fainting.  In  the  Saxou  mines,  at  Freiberg,  the 
movement  is  given  by  water-wheels  and  cranks  :  and  there  is  nothing 
about  it  unpleasant  or  awkward  to  any  one  accustomed  to  life  under- 
ground. The  writer,  after  watching  the  movement  of  the  rods  for  a 
few  moments  in  one  of  the  shafts,  stepped  ujion  and  used  them  without 
difficulty.  There  is  always  this  advantage  to  one  unaccustorsed  to  them, 
that  if,  from  any  cause,  the  step  from  one  stage  to  the  other  is  not  taken 
in  time,  it  is  j)erfectly  safe  to  remain  upon  the  rod  and  be  lowered  and 
hoisted  again. 

Man-engines  worked  by  direct-acting  engines,  in  order  to  raise  the 
same  numi3er  of  men  in  a  given  time,  must  move  more  rapidly  than  when 
the  motion  is  communicated  by  a  crank. 

Let  us  suppose  two  man-engines,  worked  by  these  different  engines, 
having  a  stroke  of  3^.00  and  making  6  double  strokes  per  minute.  The 
speed  per  minute  is  equal  to  3™  x  iL'  strokes  single  =  30.™.  Therefore, 
while  the  crank  machine  will  take  60  seconds  to  go  over  these  36"i.00,  or 
a  mean  velocity  of  0°i.60,  the  single-acting  engine  will  take  GO  seconds 
diminished  by  12  stoppages,  which  are  generally  of  2^  seconds  =  30  sec- 
onds ;  its  speed  must  then  be  double — 1'".20.  Thediagrams  annexed 
clearly  indicate  the  difference  that  exists  between  the  worliing  of  these 
two  methods. 

In  these  curves  the  abscisses  represent  the  number  of  seconds  from 
the  beginning  of  an  oscillation,  and  the  ordinates  the  corresponding 
spaces  passed  over  by  a  stage. 

The  machine  with  single  action  predominates  in  Belgium,  while  the 
crank  machine  is  more  used  in  Germany  and  England.  The  single-act- 
ing machines  are  generally  placed  directly  over  the  shaft. 

These  engines  are  composed  of  two  steam  cylinders  joined  together; 
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the  piston-rods  are  attached  directly  to  the  man-engine.  The  steam  acts 
directly  and  alternatel;^  underneath  or  above  one  or  the  other  of  the 
pistons. 


<  Ascending.  >  <  Descending.  > 

Working   curve  of  tlie  stage  of  a  Mau-engiue  wlieu  actuated  by  a  double-acting 

engine. 


<  Ascending.        >  <     Stoppage.      >  <    Descending.       >  <      Stoppage.        > 
Working  curve  of  the  stage  of  a  Single-acting  engine. 

But  there  is  an  important  condition  to  be  observed,  which  compli- 
cates this  arrangement  a  little.  The  platforms  of  the  man-engines  must 
have  exactly  the  same  velocity,  and  the  strokes  must  terminate  at  ex- 
actly the  same  moment,  so  that  both  sets  of  platforms  will  be  connected. 
This  j)roblem  has  been  solved  in  two  principal  ways. 

One  method,  designed  by  M.  Hanrez,  is  to  connect  the  rods  by  a  i:)in- 
ion,  as  shown  in  the  annexed  figure.* 

A  strong  rack  is  placed  on  each  rod,  and  these  work  into  opposite 
sides  of  the  same  pinion,  steadied  by  an  intermediate  guide-rod.  Uni- 
formity of  motion  ha.s  thus  been  secured,  for  it  is  evident  that  when  one 
rod  descends  the  other  must  move  simultaneously  and  equally.  Every 
X)recautiou  has  been  taken  by  the  constructor  to  prevent  breakage.  The 
teeth  of  the  pinion  and  the  racks  are  strong  and  carefully  cut  5  and 
very  few  accidents  have  occurred,  v 

The  other  method  consists  in  extending  the  piston-rods  through  the 
upper  cover  of  the  cylinders,  so  that  these  two  rods  may  be  connected 
by  a  chain  working  over  a  i^ulley.  They  then  necessarily  move  simul- 
taneously.   As  a  pulley  working  between  the  cylinders  would  have  too 

*  From  Plate  L,  Materiel  des  Houilleres,  Burat. 
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small  a  diameter,  two  leading  pulleys  are  placed  over  the  cylinders  sur- 
mounted by  a  larger  one. 

M.  Hanrez  has  also  proposed  to  do  away  with  the  racks  and  pinion 
by  the  substitution  of  two  bal- 
ance-beams connected  with  a 
third  and  central  balance. 
The  plan  of  rolling  up  and 
unrolling  chains  over  pulleys 
is  credited  to  M.  Colson. 

When  the  motion  is  impart- 
ed, not  by  a  direct-acting  en- 
gine, as  we  have  just  been  con- 
sidering, but  from  the  rota- 
tion of  a  crank,  it  is  also 
necessary  that  the  two  rods 
should  be  connected  together 
in  order  to  secure  an  equal 
ami)litude  and  speed  of  move- 
ment. Some  of  the  i^rincipal 
methods  will  be  briefly  noticed.  - 
In  general,  balance-beams  and 
varlets  are  worked  together  by 
a  connecting  rod,  moved  by 
another  connecting  rod,  taking 
its  motion  from  a  gearing,  the 
pinion  of  which  is  placed  on 
the  main  shaft  of  the  steam- 
engine. 

The  annexed  figure  will  give 
an  idea  of  this  arrangement. 
To  avoid  the  great  expense  in- 
curred by  these  balances,  Mr. 
Garffin  suspends  the   rods   to  ^^'^™S  ""^  Man-engine  Rods. 

flat  cables,  which  pass  over  leading  pulleys,  and  are  attached  to  the 
two  extremities  of  a  wagon  rolling  on  rails  and  worked  by  a  connecting 
rod  moved  by  the  engine. 

An  ingenious  arrangement  by  Messrs.  Vaux  and  Guibal  has  been 
tried,  but  its  utility  has  not  yet  been  established  by  practice ;  but  it  is, 
nevertheless,  worthy  of  being  noticed. 

Two  cylinders  are  placed  above  the  rods,  as  in  the  direct-acting  en- 
gines. The  engine  gives  motion  to  a  strong  pump  without  valves, 
which  alternately  forces  and  draws  water  from  the  cylinders  over  the 
shaft  of  the  mine,  thus  alternately  raising  and  lowering  the  pistons  at- 
tached to  the  rods  of  the  man-engine.  The  result  is  an  alternate  and 
opposed  action  of  the  rods.  This  plan  would  be  excellent  if  the  loss  of 
water  could  be  prevented. 

M.  Colson,  at  one  of  the  reunions  of  engineers  at  Hainault,  Mons, 
described  some  improvements  which  he  had  made  in  the  form  and  con- 
struction of  the  rods.* 

Instead  of  making  the  rods  of  a  continuous  piece  for  the  whole  depth 
of  the  mine  shaft,  which  requires  them  to  be  strong  enough  at  the  top 
to  carry  the  whole  weight  of  the  api^aratus,  M.  Colson  divides  them  into 
a  certain  number  of  small  shafts,  suspended  by  chains  to  pulleys,  bal- 
ancing themselves  two  and  two.  These  isolated  rods  are  much  lighter 
than  in  the  other  construction.     The  principal  rod,  extending  down  the 

*  Biirat :  Materiel  des  Rouilleres. 
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Arrangemeut  for  communicating  motion  to  the  rods  of  a  Mau-eugine. 
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whole  depth  of  the  mine,  binds  the  small  shafts  together  without  sup- 
porting them  ;  therefore  its  strength  must  be  proportioned  only  to  the 
strain  it  has  to  overcome,  which  is  very  little  compared  with  the  strain 
in  the  man-engines  with  continuous  rods.  M.  Colson  gives  a  stroke  of 
10  metres,  which  he  obtains  by  the  alternate  winding  and  unwinding  of 
two  cables. 

The  velocity  of  movement  until  now,  except  in  the  Colson  machine, 
has  never  exceeded  50  metres  per  minute.  The  cost  of  construction 
varies  considerably  according  to  the  construction,  and,  above  all,  accord- 
ing to  the  price  of  materials  and  labor  in  different  countries.  It  varies 
between  75  to  200  francs  a  metre  for  a  depth  of  200  to  500  metres. 
The  engines  made  recently  are  nearer  the  lesser  price,  and  hardly  ex- 
ceed the  sum  of  100  francs  per  metre. 

The  power  required  for  the  movement  of  the  man-engine  varies  from 
ten  to  fourteen  horse-power  for  100  metres  of  height.  The  amplitude  of 
motion,  as  already  stated,  varies  from  2^.25  to  4^.00,  but  in  Colson's 
form  it  is  from  10"i.00  to  IS^a.OO.    In  Cornwall,  it  is  about  twelve  feet. 

The  rods. — The  rods  are  either  made  of  wood  or  of  iron.  Iron  is 
lighter,  with  the  same  power  of  resistance,  and  requires  less  room. 

Whether  the  rods  are  made  of  wood  or  of  iron,  they  are  all  made 
with  a  decreasing  section  from  the  top  to  the  bottom  of  the  appa- 
ratus. The  wooden  rods  are  made  in  two  ways — either  of  beams 
adjusted  end  to  end,  like  the  rods  of  lifting  pumps,  or  they  are  made 
with  planks,  the  ends  of  which  are  stepped  together,  as  indicated 
in  the  annexed  figure.  Gradually,  as  the  load  to  be  carried  allows 
of  it,  a  plank  is  left  out  so  as  to  reduce  the  weight  as  much  as  pos- 
sible, and  yet  retain  all  the  necessary  solidity. 

Iron  rods  have  been  made  in  various  forms,  but  generally  in  the 
shape  of  angle  iron.  The  round  or  flat  iron  has  the  inconvenience 
of  allowing  too  much  vibration,  especially  at  the  bottom. 

The  number  of  rods  for  each  side  of  the  man-engine  may  be  one, 
two,  three,  or  four.  The  single  rod  is  generally  used  in  the  inclined 
shafts.  It  is  composed  of  a  piece  of  wood  running  on  roUers  at 
about  six  or  eight  metres  apart.  These  rollers  of  wood  or  cast- 
iron  are  laid  on  sills  of  wood  fixed  in  the  rock. 

The  stages  or  platforms  are  made  of  planks  large  enough  to  re- 
ceive both  feet,  and  are  firmly  supported  by  iron  brackets  below ; 
iron  handles  are  securely  fixed  by  bolts  to  the  rods,  at  a  height  of 
about  1^.00  to  lm.30  above  each  stage,  to  enable  the  miner  to  keep 
his  balance. 

Where  the  rods  are  separated  by  fixed  ladders,  as  in  some 
instances,  the  distance  required  to  pass  over  from  one  stage  to  the 
other  varies  from  Oni.65  to  0™.75,  which  renders  the  apparatus  in 
commodious  and  even  dangerous.  The  stages  are  sometimes  made 
large  enough  to  carry  two  men  at  once,  which  permits  the  miners 
to  pass  each  other  with  ease  in  going  up  and  down,  some  ascending 
while  others  are  descending ;  but  in  Freiberg  the  miners  pass  each 
other  without  much  difficulty  on  the  small  and  single  stages. 

The  landing  places  or  stages. — The  stages  are  made  of  the  lightest  wood 
possible,  and  their  dimensions  vary  according  to  the  space  at  command; 
they  should  not  be  less  than  0i".50  to  0^.60  square ;  but  some  are  made 
which  are  only  0»i.40. 

But  with  these  small  dimensions  they  are  dangerous.  These  stages 
are  generally  put  in  iron  frames,  which  serve  at  the  same  time  to  bind 
the  rods.    When  two  stages,  one  on  the  ascending,  the  other  on  the 
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deseendiug  rod,  are  level  with  eacli  other,  the  distance  which  separates 
them  varies  from  0^.03  to  0^.25,  and  even  to  0™.30. 

When  the  space  is  wide,  there  is  danger  in  crossing  from  one  stage  to 
the  other,  for  the  miner  may  step  into  the  empty  space  and  be  precipi- 
tated to  the  bottom.  Bnt  if,  on  the  contrary,  the  space  is  very  narrow, 
the  passage  is  very  easj",  but  there  is  danger  that  the  miner  may  impru- 
dently let  his  head  or  his  shoulder  project  beyond  the  stage  on  which 
he  is,  so  as  to  be  struck  or  caught  by  the  stage  of  the  opposite  rod  dur- 
ing the  movement. 

This  difficulty  is  avoided  in  two  ways — either  by  making  the  stage  in 
two  pieces,  one  fixed  and  the  other  hinged,  so  that  it  rises  when  it  meets 
with  an  obstacle,  or  in  fixing  under  each  stage  inclined  planks,  well 
dressed  and  smoothed,  which  iiush  against  an  obstacle  and  force  it  back 
within  the  limits  of  the  opposite  stage.  This  last  plan  can  only  be  used 
where  the  movement  of  the  man-engine  is  not  too  rapid ;  if  the  motion 
is  rapid,  the  first  is  xireferable. 

The  hinges  of  the  stages  are  made  either  of  copper  or  of  very  strong 
leather  to  avoid  oxidation.  In  the  mines  of  Freiberg,  Saxonj^,  the 
stages  are  not  placed  opposite  each  other,  but  side  by  side. 

Balance  iveights  and  pulleys. — The  rods  and  stages  work  in  guides  at 
distances  which  vary  from  twenty  to  fifty  metres  from  each  other.  But 
this  is  not  sufficient.  It  would  not  be  i^rudent  to  leave  such  a  mass,  200 
to  500  metres  long,  suspended  without  any  other  support. 

The  whole  weight  is  therefore  balanced  by  what  are  called  balance 
pulleys.  They  are  placed  two  and  two  alongside  the  rods.  The  oi^posite 
rods  are  then  connected  by  chains,  which  pass  over  these  pulleys  and 
thus  sustain  a  part  of  the  weight  of  the  rods.    The  weight  of  one  rod 

also  counterbal- 
ances the  weight  of 
the  other.  Adjust- 
ing screw  rods  at 
the  ends  of  the 
chains  give  the 
means  of  changing 
the  length  of  the 
chain  so  as  to  se- 
cure the  proi^er 
strain  on  each  sup- 
port or  i^ulley.  The 
arrangem  ent  of  the 
rods,  the  central 
ladder-way,  and 
the  balance  pul- 
leys and  chains, 
are  shown  in  the 
annexed'figure. 

The  hydraulic 
balance  has  been 
tried  for  the  same 
purpose.  It  is  com- 
posed of  two  pis- 
tons :  one  is  jdaced 
on  the  first  set  of 
rods,  the  other  on 
the  second.  To 
these  pistons  two 


Support  of  the  rods  of  tlie  Man-engine  iu  an  iuclined  shaft. 
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pump-barrels  correspond,  connected  with  each  other  by  a  pipe  giving 
free  communication.  The  descending  set  of  rods,  taking  the  piston 
with  it,  forces  the  water  into  the  other  pump-barrel,  and  as  the  water  has 
no  outlet,  it  forces  up  the  other  piston,  lifting  the  other  set  of  rods  with  it. 

The  hydraulic  balance  would  be  very  good  if  the  packing  of  the  pis- 
ton could  be  kept  tight.  Unfortunately  it  cannot ;  water  is  lost,  and 
then  the  descending  piston  does  not  transmit  its  pressure  to  the  rising 
piston  before  some  part  of  the  stroke  is  lost,  so  that  the  balance  is  dis- 
turbed. It  has  been  abandoned  for  this  reason.  When  the  man-engine 
is  single-acting — that  is  to  say,  where  there  is  not  more  than  one  rod 
and  the  other  rod  is  replaced  by  a  line  of  tixed  stages — the  rod  must  be 
balanced  to  prevent  the  shock  it  would  receive  at  the  bottom  by  the 
impetus  gained  during  its  descent.  This  balance  can  be  obtained  by 
chains  attached  at  different  heights  of  the  lift,  passing  them  over  pulleys 
attached  to  the  rock  and  attaching  to  their  ends  counterpoises  of  suffi- 
cient weight.  Such  an  arrangement  is  very  dangerous  trom  the  liability 
of  the  chains  to  breakage. 

In  England  such  pulleys  are  replaced  by  beams  carrying  balance 
weights ;  but  although  this  arrangement  is  safer,  it  is  much  more  expen- 
sive. The  stroke^  always  a  long  one  with  a  man-engine,  requires  beams 
of  large  dimensions,  and  they  cannot  be  lodged  in  the  shaft  without 
making  very  large  excavations  in  the  rock,  which  are  very  expensive. 

MydrauUc  regulators. — To  regulate  the  descent,  a  hydraulic  regulator 
or  brake  is  also  used.  It  is  a  pump  furnished  with  a  suction-valve,  and 
the  outlet  of  the  pump  is  furnished  with  a  tap.  The  piston  of  this  pump 
is  fixed  to  the  shaft  of  the  lift ;  when  this  latter  rises  the  pump  fills  with 
water ;  when  the  piston  falls  the  water  can  only  escape  by  the  small 
opening,  and  the  issue  can  be  regulated  by  the  tap.  The  rapidity  of 
descent  may  thus  be  varied  at  will. 

Operation  of  the  man-engiyie. — We  may  now  compare  the  different 
methods  for  the  ascent  and  descent  of  miners,  and  note  the  great  saving 
of  time  and  strength  resulting  from  the  use  of  the  man-engine.* 

To  go  down  100  metres  of  ladder  requires  about  15  minutes,  (900 
seconds,)  equal  to  9  seconds  j)er  metre.  If  we  suppose  that  the  men 
follow  each  other  at  2  metres  distance,  after  the  first  man  has  arrived 
at  the  bottom  of  the  shaft  it  will  be  18  seconds  before  the  second  man 
gets  to  the  bottom,  and  so  on ;  so  that,  if  the  shift  is  composed  of  200 
men,  it  will  require  900  seconds  +  (200  x  18  seconds)  =  900  +  3,600 
seconds  =  4,500  seconds,  or  1  hour  15  minutes,  for  them  all  to  descend 
to  the  bottom. 

If  the  shaft  is  400  metres  deep,  15  minutes  per  100  metres  must  be 
added  for  the  descent  of  the  first  man,  which  makes  altogether  2  hours 
for  200  men.  With  this  basis  for  calculation  it  is  easy  to  find  the  time 
required  for  the  descent  of  any  number  of  men  to  any  given  depth.  * 

The  ascent  of  100  metres  of  ladder  requires  about  twice  as  much  time 
as  the  descent ;  then,  if  we  take  the  depth  of  400  metres,  and  the  num- 
ber of  men  200,  we  have  for  the  descent  by  ladders  2  hours,  and  for  the 
ascent  4  hours — in  all  G  hours,  which,  added  to  8  hours'  work  per  shift, 
makes  14  hours,  during  6  hours  of  which  the  work  iu  ascending  and 
descending  is  much  harder  than  the  actual  mining. 

It  is  impossible  tor  men  to  continue  to  perform  "such  labor,  so  that  in 
most  mines  over  250  metres  d-sep  the  hours  of  real  work  are  shortened 
and  the  balance  of  the  time  is  set  apart  for  the  work  of  ascending  and 
descending. 

*  This  comparison  as  well  as  other  details  respecting  the  man-engine  are  taken  fron. 
the  Exposition  reports. 
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The  Polytechnic  Society  of  Cornwall,  in  comparing  the  rate  of  mor- 
tality among  men  working  at  different  depths,  (accidents  deducted,) 
estimates  that  in  w^orks  of  400  to  500  metres  in  depth,  where  ladders 
are  used,  the  lives  of  the  men  are  shortened  by  twenty  years.  However 
this  may  be,  it  is  certain  that  the  prolonged  use  of  ladders  gives  rise  to 
serious  derangements  of  the  organs  of  respiration,  and  renders  a  certain 
number  of  men  unfit  for  work  before  they  are  thirty  years  old. 

The  time  required  for  lowering  and  raising  a  shift  of  men  by  cables 
is  not  as  easy  to  estimate  as  that  required  where  ladders  alone  are  used. 
It  depends,  in  fact,  on  two  variable  elements — the  rate  of  speed,  and  the 
number  of  men  that  can  be  lifted  at  each  time. 

The  rate  of  speed  varies  according  to  the  importance  of  the  workings; 
in  shafts  without  guides  it  is  often  from  one  to  two  metres  per  second ;  in 
shafts  provided  with  guides  and  cages,  it  is  from  three  to  twelve  metres 
per  second  ;  but  when  the  men  are  taken  up  and  down  in  the  cages,  the 
speed  is  often  slackened,  keeping  it  about  three  to  six  metres  per  second. 
The  number  of  men  carried  at  once  is  from  two  to  three  in  the  small  work- 
ings, and  sixteen  to  twenty,  or  mpre,  in  mines  of  greater  extent. 

A  comparison  of  the  time  required  for  the  descent.by  ladders  and  by 
lowering  in  cages  may  be  macle  as  follows:  Assuming  that  there  are 
200  men  in  a  shift  and  that  the  depth  is  400  metres,  the  rate  of  speed, 
averaging,  say  five  metres,  and  that  eight  men  are  carried  at  once — at  five 
metres  per  second,  to  ascend  or  descend  400  metres  requires  ^°=  80 
seconds.  To  this  must  be  added  about  two  minutes  (120  seconds)  for 
the  stepping  in  and  out  of  the  men,  and  the  starting  and  stopping  of  the 
engine,  w^hich  makes  altogether  120  -f  80=200  seconds.  Lowering  8 
men  at  once,  we  have  2|-o=25  journeys  in  all  for  the  shift ;  the  time  will 
therefore  be  25  x  200  seconds =5,000  seconds =1  hour  24  minutes. 
Doubling  this  for  the  entire  time  in  going  into  and  out  of  the  mine,  will 
be  2  hours  48  minutes,  which  is  half  the  time  taken  for  the  ascent  and 
descent  of  the  same  number  of  men  by  ladders.  But  these  figures  are 
not  absolute ;  they  may  vary  widely,  either  more  or  less,  according  to 
the  extent  of  the  workings. 

The  advantages  and  disadvantages  of  the  rope  are  inversely  to  those 
of  the  ladders;  the  health  of  the  men  does  not  suffer,  but  there  is  less 
security,  and  accidents  are  much  more  serious. 

Accidents  by  ropes  and  by  ladders  are  as  3  to  2  ;  but  this  ratio  is  still 
increased  by  the  tact  that  of  100  accidents  to  men,  94  are  killed  and  6 
injured. 

These  deplorable  consequences  from  this  method  of  transportation  of 
miners  caused  the  Prussian  government  to  prohibit  the  lowering  or  rais- 
ing of  men  by  the  cages  in  the  mines  of  Prussia. 

In  order  to  estimate  the  time  required  for  the  ascent  and  descent  of 
miners  by  the  man-engine,  let  us  take  our  stiindard  example,  400  metres 
of  depthj  and  200  men  to  send  down  or  lift  up  for  each  shift. 

Allowing  the  stages  to  be  6  metres  distant  from  each  other,  and  the 
man-engine  to  make  6  double  strokes  per  minute,  in  one  minute  a  man 
will  then  have  passed  upon  and  from  6  stages;  he  will  then  have  been 
lifted  6^^M  x  6=36^.00,  and  consequently  will  rise  the  400  metres; 
in  M>^  =  12  minutes,  in  round  numbers.  Each  double  stroke  thereafter 
will  deliver  another  man  at  the  surface,  or,  which  is  the  same  thing,  the 
machine  will  lift  6  men  per  minute ;.  the  200  men  will  therefore  arrive  at 
the  surface  in  ^^  =  34  minutes  in  round  numbers,  which,  added  to  the 
12  minutes  required  for  the  whole  ascent  of  the  first  man  on  the  stages, 
gives  in  all  46  minutes ;  doubling  this  for  the  lowering  and  lifting  of  one 
shift  of  men,  and  we  have  92  minutes  (1  hour  and  32  minutes)  for  the 
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whole,  and  that  without  either  danger  or  fatigue.  So  that  for  200  men 
and  400  metres  of  depth,  the  ascent  by  ladders  requires  6  hours ;  by 
hoisting,  varying  from  1  to  4  hours ;  by  the  man-engine,  only  1^  hour. 

The  fitting  up  of  a  man-engine  is  doubtless  a  considerable  expense, 
but  it  is  soon  repaid  by  the  time  saved,  and  the  prevention  of  muscular 
fatigue  of  the  miner. 

For  further  details  respecting  the  construction  and  working  of  man- 
engines  reference  may  be  made  to  the  following-named  works,  from  which 
a  part  of  the  information  here  presented  has  been  compiled :  Burat's 
Material  des  Houilleres;  Portefeuillede  Cocker  ill;  Zeitschrift  des  oester- 
reichischen  Ingenieur-Vereins,  10*®^  Jahrgang;  Annales  des  Travaux 
Publics  de  Belgique,  vols.  4  and  6 ;  Annales  des  Mines  de  France,  5°^^^ 
vol.  XV ;  Eevue  Universelle,  vols,  iv,  v,  vi,  xiv,  xvi. 


CHAPTER  LXXVI. 
VENTILATION. 

Very  few  of  the  mines  of  the  West  are  so  deep  and  extensive  as  to 
require  any  elaborate  and  extensive  contrivances  for  their  proper  venti- 
lation. In  most  cases,  their  position  and  construction  are  such  that  a 
current  of  air  circulates  spontaneously  through  them  by  reason  of  one 
of  the  openings  being  at  a  greater  altitude  than  some  other,  as,  for  ex- 
ample, one  or  more  shafts  with  tunnels  leading  to  them  from  the  hill- 
side. If  the  air  in  the  mine  is  warmer  than  that  outside,  it  rises  in  the 
•shaft,  and  is  replaced  by  the  influx  of  the  colder  air  through  the  tunnel. 
But  the  conditions  essential  to  ventilation  in  this  way  are  not  always 
found,  and  it  becomes  necessary  to  resort  to  artificial  means  to  supply 
the  miners  at  the  extreme  points  of  the  mine  with  fresh  air.  In  driving 
long  tunnels,  especially  where  powder  is  used,  the  air  is  rapidly  vitiated, 
and  soon  becomes  unfit  to  breathe. 

There  are  two  ways  in  which  ventilation  may  be  eifected,  either  by 
drawing  the  impure  air  out,  or  by  forcing  pure  air  in.  A  good  example 
of  the  first-named  method  was  presented  at  the  Latrobe  tunnel,  Vir- 
ginia City,  which  was  driven  for  the  greater  part  of  the  distance  with- 
out a  ventilating  shaft,  one  only  having  been  sunk  not  far  from  the 
entrance.  Tin  pipes  were  first  used  to  convey  the  air  and  were  placed 
along  the  top  of  the  tunnel  extending  from  a  few  yards  back  of  the 
face  to  the  bottom  of  the  air-shaft.  But  it  was  found  difficult  to  main- 
tain a  good  draught,  a^nd  the  metal  pipe  was  rejilaced  with  one  of  wood, 
made  of  boards  about  eight  inches  wide,  and  rabbeted  so  as  to  form 
tight  joints.  With  this  arrangement  no  difficulty  was  experienced ;  the 
heated  air  at  the  end  of  the  tunnel  escaped  constantly  through  this 
tube  and  rose  in  the  shaft,  while  the  pure  air  from  the  outside  flowing 
in  at  the  mouth  of  the  tunnel  took  its  place.  In  this  instance  it  was 
evident  that  the  non-conducting  quality  of  the  wood  prevented  the  air 
from  becoming  cooled  in  its  passage  before  it  reached  the  shaft. 

The  method  of  producing  a  draught  by  means  of  a  fire  or  by  connect- 
ing the  ventilating  pipes  with  the  ash  pit  of  the  furnace  fires  is  well 
known  and  is  often  resorted  to  on  a  small  scale  in  California. 

The  only  example  of  mechanical  ventilation  worthy  of 'special  men- 
tion which  came  under  the  writer's  observation  in  California  was  at  the 
Princeton  gold  mine,  Mariposa  Estate.  Foul  air  was  generated  to  such 
an  extent  in  the  southern  part  of  the  mine  that  it  could  not  be  entered. 
A  simple  centrifugal  fan-wheel,  about  ten  feet  in  diameter  and  two  feet 
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wide,  was  erected  over  the  nearest  shaft.  This  fan-wheel  was  not  in- 
closed, but  revolved  between  two  vertical  temporary  walls  of  boards, 
thus  lea\ing-  the  arms  and  fans  fully  exi^osed  to  view.  The  mouth  of 
the  shaft  was  tightly  closed,  excepting  two  openings  connected  by  box 
tubes  with  large  openings  in  the  walls  of  boards,  around  the  axis  of 
the  fan-wheel.  When  this  wheel  was  put  in  motion  by  a  band  from  the 
engine,  it  produced  a  strong  current  of  air  up  the  shaft,  and  cleared  the 
workings  of  foul  air  in  a  short  time.  It  was  evident  that  a  much 
smaller  blower  would  have  answered  the  purpose. 

For  forcing  pure  air  into  tunnels  and  drifts  of  slight  extent  an  ordi- 
nary wind-sail  or  a  fan-wheel  driven  by  hand  or  attached  to  the  horse- 
whim  is  usually  employed ;  but  these,  of  course,  from  their  want  of 
forcing  power,  are  not  very  effective.  The  object  in  using  them  in  most 
cases  is  not  so  much  to  sui)ply  pure  air  as  to  give  a  cooling  current  or 
blast  of  air  near  the  workmen. 

In  several  of  the  mines  upon  the  Comstock  lode,  the  "  Indiana  Blower," 
Eoot's  rotary  compression  blower,  is  used  with  great  success  in  venti- 
lating. Mr.  James  G.  Fair,  superintendent  of  the  Hale  and  Norcross 
Silver  Mining  Company  in  March,  1869,  had  the  blower  in  constant 
use,  day  and  night,  since  its  adoption  by  the  company  in  August,  1868. 
Although  of  only  medium  size,  it  supplied  sufficient  airto  enable  them  by 
the  use  of  branch  pii)es  and  dampers  to  prospect  simultaneously  at 
different  depths,  and  at  considerable  distances  apart  upon  the  same 
level.  It  furnished  air  to  two  gangs  of  miners  in  sei)arate  drifts  on  the 
1,030-foot  level,  and  partially  ventilated  the  level  100  feet  above  that, 
and  with  but  a  portion  of  the  power  the  blower  could  have  utilized. 

The  Potosi  Company  have  had  a  iS"o.  2  blower  for  ventilating  the 
levels  below  the  900-foot  station ;  and  they  have  been  successfully  used 
upon  the  Yellow  Jacket  mine  since  the  great  fire.  Mr.  Winters,  the 
superintendent,  in  August  last,  in  a  letter  "to  the  agents,  said,  "  I  have 
great  pleasure  in  stating  that  they  work  admirably.  If  we  had  been 
without  them,  it  would  have  been  quite  impossible  to  work  our  mine 
since  the  great  fire  in  this  and  the  adjoining  mines." 

This  blower  gives  a  "  positive  "  or  force-blast,  taking  in  and  forcing 
forward  a  definite  quantity  of  air  at  each  revolution.  Its  construction 
is  shown  by  the  figures  annexed. 


Root's  Rotary  Compression  Blower — exterior. 
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Root's  Blower — cross  section. 


The  first  figure  shows  the  external  form  of  the  case,  and  pulleys  at 
each  end  for  the  reception  of  driving-belts.  The  cross-section  of  the 
interior  shows  the  inlet  and  outlet  and  the  form  of  the  arms  or  wings. 
The  case  is  usually  made  of  cast- 
iron,  with  the  cylmdrical  parts 
bored  out,  and  the  head-plates 
faced  oft'  truly  upon  a  boring- 
mill,  arranged  for  the  purpose. 
The  friction  is  confined  to  the 
journals  and  cog-wheels.  The 
arms  or  wings  do  not  touch  in 
running,  but  move  as  closely  to- 
gether as  possible  without  being 
actually  in  contact.  They  are 
about  two  feet  long  and  make 
from  100  to  300  revolutions  a 
minute.  A  machine  exhibited 
at  the  Paris  Exposition  was  said 
to  produce  a  i)ressure  equal  to 
one-third  of  an  atmosphere,  or  five  pounds  to  the  square  inch,  when 
driven  at  the  rate  of  250  turns  per  minute. 

In  the  coal  mines  of  Pennsylvania  more  and  more  attention  is  now 
given  to  ventilation,  as  not  only  the  ordinary  difficulties  of  working, 
but  also  the  liability  to  accumulations  of  dangerous  gases  increase  with 
the  depth  of  the  mines.  The  different  systems  of  natural  and  artificial 
ventilation,  including  the  use  of  the  furnace,  steam-jet,  and  blower,  have 
been  vigorously  discussed  during  the  past  year  or  two  by  Messrs.  Eoth- 
well  and  Harden,  mining  engineers  of  Wilkesbarre,  in  the  columns  of 
the  New  York  Engineering  and  Mining  Jcurnal.  The  latter  gentleman 
seems  to  esteem  the  furnace  more  highly  than  the  former,  who  in  most 
cases  prefers  fans.  The  arguments  on  both  sides  were  interesting  and 
valuable;  and  those  directed  against  the  furnace  were  emj)hasized 
shortly  afterward  by  the  terrible  catastrophe  at  Avondale,  where  appa- 
ratus of  this  kind  set  fire  to  a  column  of  gas  and  burned  the  brattice  ol 
the  shaft  and  the  breaker  over  it,  closing  the  only  entrance  to  the  mine 
and  sacrificing  a  large  number  of  lives.  A  fan  has  been  substituted  for 
the  furnace  at  Avondale ;  yet  under  some  circumstances  a  fan  is  in- 
ferior. For  instance,  when  a  fan  is  disabled  or  interrupted  its  effect 
ceases  at  once.  Thus,  at  some  critical  moment  in  a  mine,  or  in  some 
very  fiery  mine,  where  every  moment  is  a  critical  one,  the  fan  ventila- 
tion might  instantly  and  totally  cease,  while  a  furnace,  though  neglected 
or  interrupted,  would  continue  to  act,  though  with  diminishing  effect, 
for  hours.  The  precaution  of  maintaining  a  duplicate  fan  always  in 
reserve  is  calcidated  to  remove  the  objection. 

MECHANICAL   VENTILATION  OF  MINES  ABEOAD. 

For  the  extensive  collieries  of  Great  Britain  and  the  continent  of 
Europe  powerful  means  of  ventilation  are  required,  and  the  subject  re- 
ceives great  attention  among  mining  engineers  and  constructors.  The 
miners  not  only  have  to  contend  witli  the  air  vitiated  by  their  own  res- 
piration, by  the  animals  employed,  and  by  the  lamps,  but  the  coal  beds 
themselves  give  oft'  large  volumes  of  deleterious  gases,  and  the  dreaded 
fire-damp,  the  collier's  great  destroyer.  Coal  mines  therefore  require 
more  elaborate  and  costly  preparations  for  ventilation  than  any  other. 

The  mean  depth  of  the  English  coal  mines  is  180  metres  ;  of  those  in 
Belgium,  at  Charleroi,  360  metres;  at  Centre,  350  metres ;  and  at  Moii«, 
416  metres. 

H.  Ex.  Doc.  207 40 
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A  few  years  ago  nearly  all  the  important  collieries  of  England  were 
ventilated  by  means  of  furnaces  placed  near  or  at  the  bottom  of  ven- 
tilating shafts,  by  which  the  air  was  rarefied  and  made  to  ascend.  In 
such  furnaces,  from  ten  to  twenty  tons  of  coal  were  burned  daily.  This 
required  large  furnaces  and  costly  excavations,  and  galleries  of  large 
size  for  the  air-courses.  In  Belgium  and  France  mechanical  ventilation 
has  been  carried  to  a  great  degree  of  perfection.  This  system  is  said  to 
be  well  established  by  experience  as  much  cheaper  and  less  dangerous  than 
the  use  of  furnaces,  and  is  gradually  replacing  the  furnace  v^entilation. 

Mechanical  ventilators  maybe  grouped  in  three  classes:  1,  centrifu- 
gal ventilators,  or  fans  ;  2,  rotary  pumps,  or  force-blowers ;  3,  piston 
machines,  with  reciprocating  motion. 

Ventilators  of  the  first  class  are  of  great  dimensions,  capable  of  de- 
livering immense  volumes  of  air.  They  have  been  in  use  for  about 
thirty  years,  and  have  undergone  many  changes  and  improvements. 
Like  most  other  ventilators,  they  act  by  aspiration,  producing  to  a  cer- 
tain extent  throughout  the  mine  a  lower  barometric  pressure  than  is 
found  in  the  external  air.  This  depression  varies  in  general  from  five  to 
seven  centimetres  of  water. 

GuibaVs  ventilator. — Guibal's  ventilator,  after  having  undergone  many 


Guibal's  Ventilator — section. 
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changes  and  improvements  through  a  series  of  years,  is  now  most  in 
favor.  It  is  made  with  a  diameter  of  7  to  9  metres,  and  is  inclosed  for 
three  quarters  of  its  circumference.  The  other  quarter  has  a  movable 
valve,  so  that  the  size  of  the  delivery  opening  can  be  varied  at  will. 
The  air  of  the  mine  is  received  by  a  central  opening,  of  which  the  di- 
ameter is  equal  to  that  of  the  shaft,  and  it  is  thrown  out  through  a  ver- 
tical chimney,  the  sectional  area  of  which  increases  as  it  ascends,  in 
order  that  the  current  may  enter  the  outer  air  with  a  progressively  re- 
duced velocity.  These  ventilators  are  also  used  to  throw  air  into  the 
mine  by  reversing  the  current. 

The  construction  shown  in  the  section  is  that  of  the  ventilator  estab- 
lished by  M.  Guibal  at  the  Blauzy  mines.  It  has  two  chimneys,  one  for 
delivering  the  air  from  the  mine  upward,  and  the  other  for  a  reverse 
movement  when  it  is  required  to  take  the  air  from  the  surface  and  force 
it  downward  into  the  mine.  In  this  case  a  valve  or  door  at  the  top  of 
the  chimney  closes  the  opening,  and  when  the  fan  is  used  to  throw 
the  air  out  of  the  mine  the  reversed  chimney  is  closed  by  a  similar  door. 
This  form  of  ventilator  was  formerly  made  open  without  an  envelope 
or  outer  case ;  but  it  was  soon  found  that  much  of  the  power  was  lost 
by  re-entering  currents  of  air. 

In  1862,  M.  Guibal  sent  to  the  London  Exhibition  the  plan  of  a  ven- 
tilator capable  of  displacing  100  cubic  metres  of  air  per  second.  This 
required  a  fan  nine  metres  in  diameter  and  four  metres  wide. 

The  engineers  of  the  Blanzy  mines,  guided  by  a  long  experience  with 
Duvergier's  ventilator,  have  adopted  a  machine  with  the  axis  vertical. 
The  fan  turns  in  a  i)it  lined  with  masonry  and  covered  over.  The  air  is 
drawn  in  from  below  and  is  thrown  out  through  an  opening  to  a  chim- 
ney at  the  side.  It  is  about  30  feet  in  diameter,  and  is  known  as  the 
Audemar  ventilator. 

FAN-BLOWERS. 


To  this  same  class  of  ventilators  belong  the  great  variety  of  the  or- 
dinary fan-blowers,  and  it  will  be  sufficient  for  the  objects  of  this  notice 
to  mention  only  one  or  two  of  these,  which  have  been  used  to  some  ex- 
tent in  mining. 

Lloydh  noiseless  /an.-— Lloyd's  noiseless  fan,  an  end  view  of  which  is 
shown  in  the  figure,  consists  of  a  hollow  drum,  made  of  two  cones  of 
thin  metal,  and  divided  radially  by  curved  partitions,  extending  from 


Lloyd's  Noiseless  Fan. 


628      MINES   AND    MINING   WEST    OF    THE    ROCKY    MOUNTAINS. 


the  axis  of  revolutiou  to  the  periphery.  Its  construction  much  resem- 
bles that  of  Appold's  pump.  The  air  is  taken  in  by  openings  at  the 
centre  aronnd  the  shaft,  and  discharged  between  tlie  partitions  at  the 
circumference.  It  is  made  of  various  sizes,  from  thirteen  inches  to  four 
feet  in  diameter ;  the  smallest  are  run  with  the  velocity  of  1,800  to  2,000 
feet  per  minute,  and  the  largest  800  or  1,000,  When  used  as  an  aspira- 
tor in  mines,  the  surrounding  box  is  not  required. 

ScMele's  fan. — Schiele's  compound  blowing  fan  consists  of  two  fans 
resembling  Lloyd's,  and  acting  successively  upon  the  same  air.  The 
first  fan  drives  it  into  a  chamber  between  the  fans  at  a  pressure  of  about 
six  ounces ;  the  second  compresses  the  air  still  more,  so  that  at  the  de- 
livery i^ipe  it  has  a  pressure  of  about  twelve  ounces  per  square  inch.  A 
ventilator  upon  this  principle  was  used  in  the  ventilation  of  the  Exposi- 
tion building  at  Paris,  1867. 

It  is  well  to  note  here  that  for  the  purposes  of  aspiration  of  air  from 
mines,  where  great  volumes  of  air  are  to  be  moved  at  a  low  velocity,  and 
through  large  galleries  and  drifts,  the  large  centrifugal  blowers  or  fans 
are  well  adapted  ;  but  for  forcing  air  in  through  narrow  pipes  or  condu- 
its>  where  large  volumes  cannot  pass,  velocity  and  pressure  are  required, 
and  for  this  puri)ose  the  compression  or  force-blowers  of  the  second 
class  are  preferable. 

ROTARY  COMPRESSION  VENTILATORS  ABROAD. 

Of  the  second  class,  the  rotary  compression  ventilators,  Fabry's  and 
Lemielle's  appear  to  be  the  most  used.  Fabry's  consists  of  two  inter- 
locking wheels,  with  three  arms,  the  extremities  of  which  are  in  the 
form  of  a  cross,  with  epicycloidal  arcs,  the  surfaces  of  which,  coming  in 
close  proximity  or  contact  with  each  other,  carry  forward  a  volume  of 
air  equal  to  the  inclosed  spaces  at  each  revolution.  These  ventilators 
are  generally  1™.70  in  diameter,  and  from  2™.00  to  3™.00  long. 

Lemielle's  ventilator. — Lemielle's  ventilator  revolves  horizontally.  For 
20  to  25  revolutions  per  minute,  and  a  delivery  of  30  to  40  cubic  metres 
of  air  a  second,  the  diameter  should  be  7  metres  and  the  height  5  metres. 

Coolie's  ventilator. — Mr.  Cooke,  of  England,  has  recently  proposed  a 
ventilator  of  the  same  class.  It  is  described  in  "  Engineering,"  from 
Avhich  I  condense  the  following  description  : 

size  suitable  for  a  1,000-fcet  pit,  and  it  is  intended  to  yield,  per 

feet  of  air,  with  an  exhaustion  equal  to  3  inches  of  water;  or 

150,000  cubic  feet,  with  an  exhaustion  of 

4  inches  ;  or  120,000  cubic  feet  if  the  drag 

is  increased  to  5  inches  of  water. 

It  consists  of  two  drums,  a,  each  8  feet 
in  diameter  and  16  feet  in  length,  these 
drums  being  mounted  eccentrically  on  the 
shafts  I.  The  amount  of  eccentricity  of 
each  drum  is  2  feet,  and  each  as  it  revolves 
thus  moves  in  contact — or  almost  in  con- 
tact— with  a  cylindrical  casing,  c,  of  6  feet 
radius.  The  casings,  c,  are  closed  at  the 
I,  ends  by  the  brick  walls  which  form  the 
side  of  the  apparatus,  these  walls  being 
coated  with  plaster  over  those  portions 
against  which  the  ends  of  the  drums,  a, 
work,  and  being  connected  at  the  top  by 
the  covering.  The  casings  are  not  com- 
plete cylinders,  each  being  open  for  a  por- 
tion of  its  circumference,  d  e.  The  air 
from  the  mine  is  led  to  the  apparatus  by 
the  shaft,  which  communicates  with  the 
Cooke's  Ventilator.  space  surrounding  the  casings,  and  it  is 
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drawn  into  these  casings,  and  finally  discharged  at  openings  by  the  action  of  the  revolv- 
ing drums,  a,  in  a  manner  which  wo  shall  now  proceed  to  explain. 

The  portion  of  the  casing  left  often  is  closed  by  a  vibrating  armor  "shutter,"  s, 
hung  by  the  upper  edge  atj,  and  the  lower  edge  of  which  is  kept  closely  in  contact 
with  the  surface  of  the  revolving  eccentric  cylinder  by  means  of  an  arm  keyed  upon 
a  prolongation  of  the  shaft  j,  beyond  the  side  of  the  machine. 

Each  arm  is  6  feet  long  between  centers,  this  length  corrcsix)uding  to  the  distance 
between  the  center  of  the  shaft,  j,  and  the  center,  w,  from  which  the  curve  of  the  lower 
part  of  the  shutter,  j  k,  is  struck.  In  fact  the  center  of  each  arm  agrees  exactly  iu  po- 
sition with  the  center,  m,  to  which  it  corrcsijonds.  On  one  end  of  each  of  the  main 
axles,  h,  is  fixed  a  crank,  each  crank  having  a  2-foot  throw,  and  the  center  of  its  crank- 
liin  exactly  corresponding  in  position  with  the  center  of  the  eccentric  di-um  on  the  same 
shaft.  Each  of  these  cranks  is  connected  by  a  link  to  the  end  of  the  corresponding 
rocking  arm,  and  as  the  length  of  this  link  is  equal  to  the  radius  of  the  drum,  a,  added 
to  the  radius  m  o,  of  the  lower  part  of  the  corresponding  shutter,  j  I;  it  follows  that 
each  shutter  is  kept  in  constant  contact  with  the  cli-um  to  which  it  belongs.  The  lower 
edge,  k,  of  each  shutter  sweeps  over  a  curved  surface  of  plaster,  e  f,  this  plaster,  which 
is  held  in  a  hollow  casting  as  sliown,  enabling  a  sufficiently  tight  joint  to  bo  made  very 
readily. 

The  action  of  the  apparatus,  ■which  we  can  best  describe  by  considering  the  motion 
of  one  drum  only,  is  as  follows  :  When  the  moving  parts  are  in  the  position  directly 
opposite  to  that  shown  in  the  section,  the  communication  between  the  interior  of  the 
casing,  c,  and  the  space  surrounding  it  is  closed  by  the  shutter,  j  k';  but  as  the  drum,  a, 
moves  round  in  the  direction  of  the  arrows,  the  lowc^r  end  of  the  shutter,  j  k,  gradually 
approaches  the  shaft,  b,  and  a  space  is  thus  opened  between  its  lower  edge,  k,  and  the 
edge,  e,  through  which  the  air  can  enter  the  casing,  c,  this  opening  reaching  its  maxi- 
mum area  when  the  parts  are  iu  the  positions  sho\vn.  As  the  drum  continues  its  mo- 
tion, the  shutter,  j  k,  returns  again  toward  the  position,  j  k',  and  the  air  Avhich  has  entered 
the  casing  is  swept  round  to  the  discharge  opening,  g.  The  curved  surface,  ef,  is  made 
of  such  length  that  the  lower  edge,  k,  of  the  shutter  keeps  in  contact  with  it  during  the 
time  that  the  point,  2^,  of  the  drum,  a,  (the  point  of  greatest  eccentricity,)  is  passing 
between  the  points  d  and  e  of  the  circumference  of  the  casiug — and  in  fact  somewhat 
longer — thus  preventing  any  back  leakage. 

The  two  di'ums,  a,  are  so  connected  to  the  engine  as  to  be  moving  always  in  contrary 
directions.  One  reason  for  this  is,  that  the  air  contained  between  each  cli'um  and  the 
interior  of  its  cylinder  is  nearly  a  complete  crescent,  and  consequently  much  smaller  at 
the  horns  than  in  the  middle.  By  having  a  secoiul  drum  working  at  the  horns  when 
the  first  is  workhig  at  the  middle  of  its  crescent  of  air,  the  two  drums  are  made  together 
to  give  an  equable  stream  of  air  in  the  shaft.  A  second  reason  for  adopting  this  plan 
is,  that  convenient  sizes  for  mine  ventilators  are  apt  to  be  too  long,  and  if  the  weight  is 
to  be  divided  this  plan  admits  of  the  convenient  clisposition  of  the  engine,  while,  at  the 
same  time,  doublhig  the  bearings  of  the  machine.  A  third  reason  is,  that  although  the 
drums  are  perfectly  balanced  as  respects  their  owni  rotation,  there  remains  the  recipro- 
cation of  the  shutters  and  their  levers  and  connecting  rods,  wliich,  instead  of  introduc- 
ing vibration  into  the  machine,  are  by  this  means  made  to  compensate  each  other 
through  the  girders  upon  which  tho';y  respectively  act.  A  fourth  reason,  not  unimport- 
ant in  large  inacliines,  is,  that  the  shutter  as  adopted  in  the  plan  (the  small  weight  of 
this  shutter  being  as  much  as  possible  concentrated  near  the  axis,  so  as  to  assist  its 
pendulous  action,  and  diminish  as  much  as  possible  the  travel  of  its  ceuter  of  oscilla- 
tion) has  the  pressiu'e  of  the  air  on  one  side  only,  and  consequently  puts  a  certain  strain 
upon  its  connecting  rod,  which,  by  this  duplicate  arrangement,  exactly  counterbalances 
that  upon  the  connecting  rod  of  the  other  machine,  the  strain  of  coiu-se  passing  through 
the  side  rods  from  one  drum  to  the  other.  When  the  machine  is  not  duplicated  it  is 
proposed  to  place  a  balance  weight  near  the  axis  of  the  shutter,  at  the  same  time  par- 
tially balancing  the  pressure  of  the  air,  and  making  the  shutter  vibrate  more  in  har- 
mony with  the  revolutions  of  the  drum.  The  next  thing  to  bo  observed  is  that  the 
opening  on  the  top  of  each  machine  is  equal  to  the  extreme  opening  of  the  shutter  into 
the  cylinder  internally.  The  macliine  whose  shutter  is  in  this  position  is  at  its  greatest 
work  while  the  shutter  of  the  other  machine  is  closed,  and  consequently  no  work  is  for 
a  moment  going  on  there.  It  will  also  be  noticed  that  the  openings  which  have  been 
spoken  of  are  much  greater  than  half  the  area  of  the  shaft  to  which  the  machine  is  ap- 
Ijlied.  This  is  to  avoid  giving  the  air  a  higher  average  velocity  in  any  part  of  its  pas- 
sage through  the  machine  than  that  prevailing  in  the  shaft.  The  machine  acting  on 
the  thick  part  of  the  crescent  doing  much  more  than  half  the  whole  work  then  going 
on,  the  opening  has  been  proportioned,  so  as  to  realize  the  required  velocity. 

The  shafts,  b,  are  provided  at  one  end  with  cranks,  which  are  coupled  to  a  crank  of 
equal  throw  fixed  at  the  end  of  the  crank  shaft  of  a  horizontal  engine  placed  by  the 
side  of  the  apparatus.  The  motion  is  thus  communicated  from  the  engine  to  the  di'ums 
in  the  same  manner  as  the  coupled  wheels  of  a  locomotive  are  driven,  a  simple  arrange- 
ment which  will  no  doubt  be  found  to  work  well.     The  arrangement  also  allows  either 
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di-um  to  be  discouuectecl,  wlieu  it  requires  to  bo  stopped,  withoiit  necessitating  the  con- 
tinued stoppage  of  the  other.  This  advantage  is  sufficient  in  fiery  mines,  at  least,  to 
justify  the  precaution. 

We  thinli  tliat  the  particulars  we  have  given  of  Mr.  Cooke's  ventilator  wiU  show  that  the 
machine  possesses  many  features  that  render  it  entitled  to  the  careful  attention  of  those 
interested  in  mine  ventilation.  The  apparatus  consists  of  but  few  parts,  and  those  are 
all  of  simple  construction,  and  are  subjected  to  nothing  more  than  very  ordinary  wear 
and  tear.  The  eccentric  drums  are  of  sheet  iron,  ;f^-inch  thick,  supported  by  cast-iron 
eccentrics,  which  also  form  the  balance  weights.  The  casings  in  which  the  drums  work 
are  also  of  sheet  iron  ^-inch  thick,  stiffened  by  ril)s ;  while  the  side  walls  of  the  appa- 
ratus are  of  brick,  and  have  cast-iron  columns  built  into  them  to  support  the  plummer 
blocks.  As  the  drums  revolve  barely  in  contact  with  the  casing  and  flaps  they  will  be 
subjected  to  little  or  no  wear  so  long  as  the  bearings  of  the  shafts,  &c.,  are  kept  prop- 
erly adjusted,  and  these  bearings  being  all  fully  exposed  to  view  there  is  no  reason  why 
they  should  be  neglected.  Indeed,  one  of  the  great  practical  advantages  of  the  arrange- 
meiit  is  that  all  the  wearing  parts  are  completely  open  for  inspection. 

Upon  the  performance  of  this  blower  in  model,  "  Engineering"  re- 
marks : 

This  model  represented,  to  the  scale  of  1  inch  to  the  foot,  the  ventilator  we  illus- 
trate, and  it  was  tested  against  a  25-inch  Lloyd's  fan,  by  employing  an  engine  to  drive 
the  model  and  fan  alternately,  full  steam  being  admitted  to  the  engine  and  the  boOer 
beino-  kept  blowing  off  in  each  case.  Under  these  ckcumstances  the  maximum  iiressure 
against  which  the  fan  was  found  to  deliver  air  was  equal  to  Of  inches  of  water,  wliile 
Mr.  Cooke's  ventilator  blew  well  against  a  pressure  of  22  inches,  beyond  which  the  en- 
"Lne  power  Avas  insufficient  to  drive  it.  In  another  experiment  the  model,  although 
driven  through  a  belt  and  gearing,  was  found  to  utiUze  78  per  cent,  of  the  indicated 
power  of  engine  when  exhausting  against  a  drag  of  6  inches  of  water.  This  is  a  very 
high  duty,  all  things  considered,  but  at  the  same  time  we  see  no  reason — judging  from 
the  construction  of  the  apparatus — why  an  equally  good  result  should  not  be  obtained 
from  the  trial  of  the  machine  on  a  large  scale.  The  fans  which  have  been  applied  for 
ventilating  purposes  have  been  found  to  yield  an  effective  duty  of  from  40  to  55,  or  in 
some  cases  nearly  60  iier  cent,  of  the  power  appUed ;  but  the  efficiency,  even  of  the  best 
fans,  varies  very  materially  at  different  speeds  and  under  different  circumstances,  and, 
moreover,  unless  used  on  the  duplex  system — that  is,  one  for  receiving  and  condensing 
the  air  delivered  by  another — they  cannot  be  conveniently  worked  asjainst  high  pres- 
sures. Mr.  Cooke's  ventilator,  on  the  other  hand,  appears  well  adapted  for  working 
against  much  higher  pressiu-es  than  are  ever  wanted  for  mine  ventilation,  and  we  be- 
Ueve  that  in  a  slightly  modified  form  it  might  be  advantageously  employed  for  supply- 
ing blast  to  cupola  furnaces  and  for  similar  purposes. 

Roofs  compression  blower. — Eoot's  compression  rotary  blowers,  in  use 
in  our  mines,  and  already  described,  belong  to  this  class,  and  for  sim- 
plicity and  effectiveness  compare  favorably  with  either  of  the  above. 

EvrariVs  blower. — Evrard's  compression  blower  may  also  be  noticed 
here.  It  is  constructed  upon  the  same  principle  as  the  rotary  steam-en- 
gine of  Breval.  Two  cylinders  of  equal  length,  and  whose  radii  are  as 
two  to  one,  revolve  in  contact,  one  rolling  upon  the  other,  except  where 
two  cycloiJal  indents  in  the  smaller  cylinder  receive  in  succession  each 
of  four  projections  or  pallets  upon  the  larger. 

Thirion's  hydraulic  pressure  bloicer. — Of  the  third  class — machines 
with  a  reciprocating  movement — Thirion's  hydraulic  pressure  blower  is 
worthy  of  special  mention  j  and  this  notice  I  extract  from  the  report  of 
President  Barnard :  * 

Still  a  third  compression  ventilator  appeared  in  the  Exposition,  which,  for  its  simplicity 
and  its  origiuaUty,  seems  to  merit  notice.  It  is  called  by  the  exhibitor,  Mr.  Thuion, 
of  Mirecourt,  France,  a  machine  soufflante  d  colonne  d'cau,  but  the  water  referred  to  in  the 
name  served  no  other  purpose  but  to  pack  the  moving  parts  and  jirevent  friction.  The 
figure  annexed  will  serve  to  render  the  construction  intelhgible. 

"Three  cyUnders  are  here  seen,  side  by  side.  The  two  lateral  ones  are  the  compress- 
ors, and  the  middle  one  the  regulator.  One  of  the  compressors  is  shown  in  section.  A 
is  a  cylinder  of  wood  or  sheet  metal,  as  may  be  convenient,  bolted  to  the  base  which 
sustains  the  whole.  Within  this  is  another  cylinder,  and  between  the  two  is  an  annu- 
lar space  which  may  be  fiUed  to  any  level  desired  with  water.  The  water  level  in  the 
figure  is  shown  at  O.    Between  these  two  cylinders  is  suspended  an  inverted  cyhuder, 
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or  cylinder  open  downwarcl  but  closed  at  top,  which  enters  the  annular  space  between 
the  two  cylinders  first  named,  without  toucMng  either.  In  the  top  of  this  suspended 
cylinder  are  two  valves,  E  and  E,  which  open  inward.    A  cap  is  placed  on  the  central 
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Thirion's  Hydraulic  Pressure  Blower. 

cylinder  within,  and  in  a  valve-box  beneath  this  are  two  other  valves,  F  and  F,  which 
open  outward  as  shown.  From  the  closed  space  into  which  these  valves  open  descends 
a  liipe  D,  which  communicates  beneath  the  base  by  means  of  the  recurved  and  rising 
tube  H,  with  the  regulator.  The  action  of  the  machine  will  now  be  easily  understood, 
it  being  observed  that  the  regulator  is  constructed  on  the  plan  of  the  compressor  so  far 
as  that  the  cylinder  B,  which  is  closed  above  and  open  below,  descends  into  an  annular 
space  containing  water,  like  the  suspended  cylinder  of  the  compressor.  The  cylinder 
B,  however,  is  not  suspended,  but  is  simply  kept  in  an  upright  position  by  a  guiding 
rod  proceeding  from  the  centre  of  its  crown.  It  has  also  a  scale  pan  above  it  to  receive 
pressure  weights,  and  should  have  a  safety  valve,  though  none  is  shown  in  the  figure. 
The  movable  cylinder  of  the  compressor  is  suspended  from  a  crank  or  eccentric  on  the 
driving  shaft  of  a  prime  mover.  As  in  the  revolution  of  the  shaft  the  cylinder  is  lifted, 
air  enters  by  the  valves  E,  which  spontaneously  open.  As  the  cylinder  descends  the 
valves  E  close,  and  the  valves  F  are  opened  by  the  pressure  of  the  contained  air  which 
is  condensed  by  the  force  of  the  motor.  The  condensed  air  then  finds  an  escape  through 
D  and  enters  the  regulator  through  H.  At  the  top  of  H  is  a  valve  which  is  represented 
as  raised  by  the  entering  currents.  The  cylinder  B  rises  to  give  room  for  the  entering 
air,  the  pressure  remaining  constant  and  being  dependent  on  the  weight  with  which 
the  scale  pan  is  loaded.  The  second  compressor  acts  alternately  with  the  first ;  so  that 
a  stream  of  air  is  constantly  entering  the  reservoir  from  one  or  the  other.  A  tube,  P, 
from  the  centre  of  the  regulator,  descending  below  the  base,  conducts  the  blast  to  the 
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point  where  it  is  needed,  and  where  it  is  delivered  through  a  tuyere,  P.  A  siphon  gauge 
attached  to  this  tuyere  shows  the  ])ressure  of  the  air  at  the  efflux.  Of  course,  as  the 
pressure  is  increased,  the  level  of  the  water  within  and  without  the  movable  cylinders, 
both  of  the  compressors  and  of  the  regulator,  will  become  unequal ;  and  the  maximum 
pressure  attainable  will  be  only  equal  to  the  vertical  height  between  the  top  of  the 
fixed  cylinder  A  and  the  bottom  of  the  movable  cylinder  when  at  its  highest  j)oint.  If 
the  water  in  A  is  in  too  great  quantity  to  admit  of  such  a  pressure,  it  will  run  over 
until  the  pressure  is  attained.  If  it  is  in  deficiency,  the  maxinuim  cannot  be  attained, 
but  the  air  at  some  pressure  infei'ior  to  the  maxinuim  will  begin  to  escape  from  beneath 
the  boll.  These  statements  are  founded  on  the  supposition  that  the  suspended  cylin- 
der, or  bell,  divides  the  annular  space  into  which  it  enters  equally.  Greater  pressure 
may  be  obtained  by  the  use  of  a  Hquid  heavier  than  water  ;  and,  for  powerful  blasts, 
Mr.  Thirion  proposes  to  employ  inercury.  With  water  he  obtains  a  pressure  of  ninety- 
five  centimetre*,  (about  three  feet,)  or  say  a  pound  and  a  half  to  the  square  inch.  Sub- 
stituting mercury,  there  might  be  obtained,  with  half  the  diiierence  of  level,  two- 
thirds  of  an  atmosphere.  The  pressure  of  a  pound  and  a  half,  however,  is  about  four 
times  that  which  is  furnished  by  a  good  ventilating  fan,  and  higher  than  is  commonly 
used  in  cupola  furnaces. 

This  machine  has  four  very  decided  recommendations.  It  works  almost  without 
friction  or  leakage  ;  the  deterioration  by  wear  is  inapi)reciable  ;  the  perfect  and  exact 
regulation  of  the  pressure  is  easy ;  and  finally,  the  excellence  of  its  performance  de- 
pends in  no  degree  upon  precision  of  workmanship.  It  is  a  machine,  therefore,  which 
is  especially  adai)ted  to  the  exigencies  of  furnaces  in  new  countries  and  among  the 
mountains,  since  it  can  be  easily  constructed  on  the  spot,  and  will  give  no  trouble  in 
consequence  of  derangements. 


CHAPTER  LXXVII. 

SAFETY   LAMPS,   AND   FIRES   IN   MINES. 

As  connected  with  the  subject  of  ventilation,  the  following  notices  of 
the  principles  upon  which  safety  lamps  depend  for  their  efficacy,  and  of 
the  construction  of  those  most  used,  have  been  iirepared : 

In  the  common  Davy  lamp  the  flame  is  surrounded  by  a  cylinder  of 
black  iron-wire  gauze,  with  28  apertures  to  the  linear  inch.  This  cylin- 
der is  firmly  set  in  a  brass  ring  which  screws  upon  the  top  of  the  oil- 
vessel.  The  weight  of  this  oil-vessel  is  held  by  three  stout  uj^right  wires, 
outside  of  the  gauze  cylinder,  and  brought  together  at  the  top  for  the 
reception  of  the  ring  by  which  the  wliole  can  be  carried.  The  upper 
portion  of  the  wire-gauze  cylinder  is  made  double  to  secure  greater  dura- 
bility under  the  corroding  effects  of  the  air  on  the  hot  wire. 

The  two  Davy  lamps  first  used  in  a  coal  mine  are  still  in  existence  in 
the  collection  of  the  Museum  of  Practical  Geology,  London,  and  are 
described  as  of  small  size,  with  cylindrical  oil-vessels  of  copper.  The 
wire-gauze  envelopes  or  cylinders  are  of  very  fine  brass  wire,  and  the 
mesh  is  very  small.  Three  iron-wire  standards  extend  from  the  oil  ves- 
sel below  to  a  flat  brass  cap  or  roof,  to  which  the  carrying  ring  is  attached 
by  a  swivel  joint.  The  original  Sfifety  lamp  of  Sir  Humi)hrey  Davy  is 
in  the  possession  of  the  Royal  Institution. 

Various  modifications  of  the  Davy  lamp  have  been  made  from  time  to 
time,  and  there  is  a  great  variety  of  lamps  in  use,  but  those  best  known, 
beside  the  simple  Davy,  are  the  Stephenson,  Clanny,  Mueseler,  and 
Boty. 

Stephenson's  safety  lamp  was  invented  by  the  celebrated  engineer 
George  Stephenson,  at  about  the  same  time  that  Davy  des'^jned  his.  In 
this  lamp  the  wire-gauze  cylinder  is  lined  Avith  a  close-fitting  glass  chim- 
ney. The  air  is  admitted  below,  through  a  number  of  small  holes  in  the 
brass  ring.  It  has  a  cap  of  perforated  sheet  copper.  It  is  considered 
safer  than  the  common  Davy  lamp,  since  the  gauze,  being  kept  from 
contact  with  the  flame  by  the  glass  lining,  cannot  become  red  hot. 
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The  Miners'  safety  lamp,  invented  by  Struve,  of  Swansea,  which  has 
been  extensively  introduced  in  the  fiery  collieries  of  South  AVales,  is 
similar  to  the  Davy  lamp,  differing  chiefly  in  this,  that  the  wire-gauze 
cylinder  is  expanded  at  the  bottom  and  made  longer,  so  as  to  reach  half- 
way down  the  sides  of  theoil  box  and  include  half  of  it.  This  enlarge- 
ment of  the  gauze  cylinder  at  the  base  gives  it  a  conical  form  and  a 
much  broader  surface  than  at  the  top.  The  advantages  of  the  construc- 
tion are  the  free  admission  of  air  through  the  numerous  meshes  of  the 
enlarged  base,  the  greater  cooling  surface  of  the  gauze,  and  less  obstruc- 
tion to  the  diffusion  of  the  light  downward  and  in  other  directions. 

In  the  Clanny  lamp  a  part  of  the  cylinder  of  wire  gauze  is  replaced 
by  a  cylinder  of  thick  glass,  the  object  being  to  secure  more  light  from 
the  flame  than  can  pass  through  the  wire  gauze  in  the  usual  construc- 
tion. The  glass  cylinder  has  a  larger  diameter  than  the  gauze  cylinder, 
and  is  supported  in  a  frame  made  of  two  brass  rings,  one  above  and  the 
other  below,  and  united  by  six  vertical  wires.  The  wire-gauze  cylinder 
is  secured  to  the  upper  ring,  and  the  air  for  the  supply  of  the  combus- 
tion enters  through  the  gauze  above  the  glass,  and  has  to  descend  to 
the  wick.  This  construction  does  not  give  much  more  light  than  a  com- 
mon Davy  lamj^,  owing  to  the  absorption  of  the  light  by  the  thick 
glass. 

Mueseler's  safety  lamp  also  has  a  thick  glass  cylinder  over  the  light, 
with  a  conical  gauze  chimney  above  it.  It  is  so  constructed  that  the 
feed-air  is  made  to  descend  along  the  inner  surface  of  the  glass,  keep- 
ing it  cool,  before  beiag  deflected  upon  the  flame.  This  lamp  is  much 
used  in  the  collieries  of  Belgium  and  the  north  of  France. 

Eloiu's  lanip  has  a  short,  thick  glass  cylinder  around  the  flame,  and 
the  outer  surface  is  curv^ed,  so  as  to  difluse  the  light.  Instead  of  a  wire- 
gauze  chimney,  there  is  a  brass  tube  covered  with  wire  gauze  at  the  top. 
The  air  euters  through  a  short  vertical  wire-gauze  cylinder,  and  is  dis- 
tributed upon  the  flame  by  an  argand  cap. 

Boty's  lamp  also  has  a  short  glass  cylinder,  but  above  it  there  is  an 
ordinary  gauze  chimney.  The  air  is  admitted  through  a  perforated  cop- 
per ring  placed  a  little  below  the  level  of  the  flame. 

ILLUMINATING  POWER  OF  SAFETY  LAMPS. 

All  safety  lamps  differ  greatly  in  their  illuminating  power,  owing  to 
their  various  forms  and  the  positions  of  the  parts,  and  to  the  varied  con- 
ditions under  which  tlie  air  for  the  support  of  the  flame  is  admitted.  It 
is  estimated  that  it  requires  eight  lamps  of  Davy's  construction  to  give 
out  as  much  light  as  a  wax  candle,  six  to  the  pound.  Taking  such  a 
candle  as  a  standard  for  comparison,  the  illuminating  power  of  some  of 
the  principal  lamps  is  indicated  by  the  figures  which  follow,  showing 
the  number  of  lamps  required  to  produce  a  light  in  each  case  equal  to 
one  candle.* 

Davy's  lamp,  with  gauze 8.00 

Stephenson's  lamp 18,50 

Upton  and  Eoberts , 24.50 

Dr.  Clanuy's,  (glass) 4.25 

Mueseler's,  (glass) 3.50 

Parish's  lamp,  with  gauze 2.75 

Davy's  lamp,  without  gauze 2.50 

Common  miner's  candle,  30  to  the  pound 2.00 

*  From  Hunt's  edition  of  Ure's  Dictionary. 
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In  order  to  prevent  miners  from  opening  their  lamps,  and  thus  bring- 
ing the  naked  flame  in  direct  contact  with  the  combustible  gases,  various 
plans  have  been  devised,  the  most  common  being  to  lock  the  lamp  by 
means  of  a  screw  attached  to  the  body  of  the  lamp,  the  point  of  which 
may  be  made  to  enter  an'd  hold  the  brass  ring  by  which  the  gauze  cylin- 
der is  held  to  the  oil  vessel.  This  is  done  by  a  key  which  fits  the  square 
head  of  the  screw.  Lamps  are  also  so  made  that  the  light  is  extin- 
guished as  soon  as  they  are  unscrewed,  and  before  the  body  of  the 
lamp  and  the  protecting  gauze  are  completely  separated.  Dubrulles' 
self-extinguishing  lamp  is  contrived  so  that  the  wick  is  turned  down 
within  the  tube  as  soon  as  the  lamp  and  the  wire-gauze  cylinder  are 
disconnected. 

LAMP  UNLOCKED  BY  MAGNETISM. 

One  of  the  methods  recently  proposed  for  so  locking  the  wire-gauze 
cylinder  to  the  body  of  the  lamp  that  the  miners  cannot  disconnect  the 
two  parts,  consists  in  placing  a  spring  bolt  or  catch  in  the  interior,  with- 
out any  opening  or  other  means  of  reaching  it  from  the  outside.  When 
the  two  parts  are  put  together  they  cannot  be  separated  by  mechanical 
means  without  cutting  into  the  outer  casing.  But  these  spring  bolts 
may  be  withdrawn  by  the  attraction  of  a  powerful  magnet  applied  to 
the  outside  of  the  lamp. 

The  efficacy  of  all  safety  lamps  depends,  as  is  generally  known,  upon 
the  resistance  offered  by  wire  gauze  to  the  i)assage  of  flame  due  to  the 
cooling  of  the  gases.  Combustible  gases  pass  freely  through  the  meshes, 
and  may  ignite  and  burn  inside  of  the  gauze-cylinder,  but  ordinarily  the 
temperature  of  the  gauze  does  not  become  sufficiently  raised  to  permit 
the  flame  to  ignite  the  gas  on  the  outside.  Under  some  conditions,  how- 
ever, the  gauze  becomes  red-hot,  and  the  flame  will  then  pass  through.* 
If  has  also  been  found  by  experiment  (September,  1867)  that  nearly 
every  lamp  in  use  will  explode  a  mixture  of  carburetted  hydrogen  gas 
and  atmospheric  air,  if  placed  in  a  current  of  this  mixture. 

In  these  experiments  the  gas  was  taken  from  a  9-inch  pipe  at  the 
Oaks  Colliery,  England,  where  a  current  of  gas  flows  upward  at  the  rate 
of  three  and  a  quarter  miles  per  hour.  An  ordinary  Davy  lamp,  with 
the  sheath  outside,  exploded  in  31  seconds,  and  again  in  7  seconds. 
With  the  sheath  inside  it  fired  the  gas  in  63  seconds.  The  Clanuy  ex- 
ploded in  13  seconds;  a  Belgian  lamp  (Meuseler?)  had  the  glass  broken 
at  the  end  of  55  seconds ;  several  Stephenson  lamps  gave  different  re- 
sults :  the  flame  was  extinguished  in  a  few  seconds,  or  continued  burn- 
ing for  over  a  minute.  Three  of  Morrison's  lamps  were  tested,  and  were 
extinguished  in  7,  5^,  and  60  seconds,  respectively,  the  velocity  of  the 
current  of  gas  passing  at  the  time  being,  according  to  an  anemometer, 
700  feet  per  minute. 

These  experiments,  or  the  reports  of  them,  are  very  unsatisfactory, 
inasmuch  as  the  composition  of  the  gas  is  not  stated,  nor  are  details 
given  of  the  manner  in  which  the  lamps  were  exposed  to  its  action.  But 
similar  experiments  have  been  continued,  from  time  to  time,  and  one  of 
the  latest  reports  of  them  is  herewith  i^resented.  The  results  will  be  seen 
at  a  glance  by  examining  the  table  :t 

*'  It  is  the  opinion  of  Robert  Hunt,  F.  R.  S.,  that  the  hypothesis  of  cooling  will  not 
explain  the  phenomenon  of  non-transmission  of  the  flame.  He  conceives  the  "  imper- 
meability of  wire  gauze  to  flame  to  be  due  to  a  repulsive  power  established  between 
the  hot  inetal  and  the  ignited  gas,  similar  in  character,  although  difi"ering  in  condition, 
to  that  which  prevails  between  water  and  a  white-hot  metal." 

t  From  the  London  Mining  Journal,  December  4,  1869. 
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Ikcperiments  with  mining  lamps  at  Eppleton  Colliery,  November  25,  18G9. 


No. 


Lamp  nsed. 


Davy 

Davy 

Stephenson's,  (original) 

Stephenson's  S.  "W.  C,  (solid  tube) . 
Stephenson's  S.  W.  C,  (perforated). 

Stephenson's,  (original) 

Stephenson's  S.  W.  C,  (perforated). 

Stephenson's,  (oripnal) 

Stephenson's,  (original) 


Davy, 

Stephenson 
Stephenson 
Stt'phenson 
Stephenson 
Stephenson' 
Stephenson 

Davy 

Stephenson' 
Stephenson 
Stephenson' 
Stephenson' 
Stephenson' 
Stephenson' 

Davy 

Stephenson' 
Stephenson 
Stephenson 
Stephenson' 
Stephenson" 


's,  (original) 

'8  S.  W.  C,  (solid) 

'3  S.  W.  C,  (perforated) . 
's  S.  W.  C,  (perforated). 

8  S.  W.  C,  (solid) 

's  S.  W.  C,  (perforated) . 


8,  (original) 

's ,  (ordinary) 

s  S.  W.  C,  (solid) , 

s,  (ordinary) 

sS.\V.C., '(perforated). 
8  S.  "W.  C,  (solid) 


8  S.  W.  C,  (perforated) . 
8  S.  W.  C,  (perforated) . 
SS.W.C.,  (perforated). 

s  S.  W.  C,  (solid) 

3  S.  W.  C,  (perforated) 


Davy 

Stephenson's  S.  "W.  C,  (solid) 

Stephenson's  S.  W.  C,  (perforated). 

Stephenson's,  (original) 

Stephenson's  S.  W.  C,  (3olid) 

Stephenson's,  (original) 

Stephenson's  S.  W.  C,  (solid) 

Stephenson's  S.  W.  C,  (solid) 

Stephenson's,  (solid) 

Stephenson's,  (soUd) 


Davy 

Stephenson's  S.  W.  C,  (solid) 

Stephenson's  S.  "W.  C.,  (perforated) 
Stephenson's  S.  W.  C,  (original) 


o  s  5- 


11.3 
ll..-? 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 

14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 

23 
23 
23 
23 


^•9 


3U 
4 
3 
3 
5 
5 
6 
8 
10 
30 
9 
9 
3 
4 
3 
5 


18 

7i 

6 
36 
60 

2 

17 
20 
60 

1 

60 


Result. 


Exploded. 
E.xploded. 
Went  out.* 
Went  out.t 
Went  out. 
Exploded.^ 
Went  out. 
Went  out.  § 
Went  out. 

Exploded. 

Went  out. 

Still  burning. 

StiU  burning. 

Out. 

Out. 

Out. 

Exploded. 

Out. 

Out. 

Out. 

Exploded. 

Out. 

Out. 

Exploded. 

Out. 

Exploded.  II 

Exploded.!! 

Out. 

Out. 

Exploded. 
Went  out. 
Went  out. 
Went  out. 
Went  out. 
Went  out. 
Exploded.** 
Went  out. 
Went  out. 
Went  out. 

Exploded. 
Went  out. 
Went  out. 
Weut  out. 


*  This  lamp  was  used  in  the  years  1815  to  1835. 
t  Made  after  the  same  principle  as  the  above  lamp. 

I  Exploded  through  gauze  not  being  in  its  place. 
§  Glass  cracked. 

II  This  is  the  lamp  left  with  Mr.  Hann  on  September  30,  and  which  was  very  much  out  of  order. 
^  Not  a  distinct  explosion — a  double  report. 

**  Exploded  through  a  broken  glass. 

The  results  of  the  experiments  will  bo  found  to  correspond  very  nearly  with  those 
obtained  on  September  30  last,  (see  Mining  Journal,  Oct.  16,)  the  Davy  lamp  having  ex- 
ploded, as  before,  with  a  speed  of  8  feet  per  second.  It  will  be  seen  that  only  the 
Davy  and  Stephenson  lamps  were  tried,  but  the  Stephenson  lamps  tried  are  divided 
into  four  classes : 

1.  The  original  Stephenson  lamp,  which  was  in  use  from  the  year  1815  up  to  the 
year  1835. 

2.  The  improved  Stephenson  lamp  then  introduced.  This  lamp  was  only  improved 
in  order  to  make  it  more  portable,  the  weight  being  considerably  reduced,  and  per- 
haps a  little  more  light  got,  but  it  was  not  intended  to  alter  the  principle  of  the  lamp 
in  any  respect.  It  appears,  however,  that  this  was  done  unintentionally  to  a  certain 
extent,  as  a  close  examination  of  the  two  lamps,  and  a  careful  study  of  these  valuable 
experiments,  will  clearly  show.  The  original  Stephenson  lamp  tried  in  the  last  ex- 
periments has  a  very  short  copper  tube  on  the  top  of  the  glass,  and  this  tube  is  only 
perforated  at  the  top,  and  not  at  the  sides,  while  the  improved  Stephenson  has  a  tube 
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rather  longer  than  that  of  the  old  lamp,  and  this  tube  is  perforated  both  at  the  top 
and  sides ;  and  this  slight  difference  in  construction  has  been  shown  by  these  experi- 
ments to  be  of  some  impoitauce. 

3.  The  Stephenson  lamp  was  tried  with  a  tube  not  perforated  at  the  sides,  thus  re- 
storing the  lamp  very  nearly  to  its  present  state.    And, 

4.  The  lamp  which  was  left  with  Mr.  Haun,  described  as  an  ordinary  Stephenson, 
and  stated  to  be  very  much  out  of  order. 

It  will  be  seen  that  in  the  first  series  of  experiments  shown  in  the  table  the  speed  of 
the  intlammable  current  was  8  feet  per  second,  and  the  Davy  lamp  was  readily  ex- 
ploded, but  the  other  lamps  were  extinguished  with  one  exception  when  the  gauze 
exploded,  "  through  the  gauze  not  being  in  its  place." 

In  the  second  series  of  experiments  a  speed  of  11.3  feet  per  second  was  used,  when 
the  Davy,  of  course,  exploded,  and  the  Stephenson  lamps  stood  the  test,  and,  what  is 
remarkable,  were  not  extinguished,  but  remained  burning  in  some  cases.  But  there  is 
one  exception  to  this,  as  the  lamp  described  as  the  ordinary  Stephenson  (experiments 
No.  12  and  No.  17)  exploded,  although  the  other  Stephenson  stood  the  test,  and  the 
cause  of  this  apparent  anomaly  appears  to  be  obvious  enough. 

In  the  third  series  of  experiments  a  speed  of  14.3  feet  per  second  was  used,  and  the 
trials  varied  from  2  up  to  60  seconds,  the  results  being  that  the  Stephenson  lamps  were 
extinguished  with  one  exception,  where  "the  lamp  exploded  through  a  broken  glass." 

In  the  fourth  series  of  experiments  the  speed  employed  was  23  feet  per  second,  and 
the  three  Stephenson  lamps  experimented  upon  were  simply  extinguished.  These  were 
the  original  Stephenson  lamp,  and  the  improved  lamp,  one  with  a  solid  tube  on  the  top 
of  the  glass,  and  another  with  a  tube  perforated  at  the  sides  as  well  as  at  the  top. 

The  experiments,  on  the  whole,  must  be  regarded  as  very  satisfactory,  as  they  con- 
firm in  every  essential  particular  those  formerly  made  on  September  30,  and  the  result 
ought  to  inspire  the  public  with  confidence  as  to  the  safety  of  the  Stephenson  lamp 
under  any  circumstances  likely  to  occur  in  mines.  The  experiments,  however,  show 
that  great  caution  and  care  ought  to  be  used  in  the  construction  of  thoso  lamps,  as  a 
very  slight  variation  in  the  form  may  interfere  with  the  principle  of  the  L-rnp.  The 
copper  tube  referred  to,  which  is  placed  on  the  top  of  the  glass,  requires  great  care,  and 
there  is  no  doubt  that  it  ought  only  to  be  perforated  at  the  Uqy;  and  it  (the  copper 
tube)  ought  also  to  be  very  carefully  fitted  to  the  sides  of  the  wire  gauze  and  the  top 
of  the  same,  so  as  to  prevent  any  current  passing  between  the  glass  cylinder  and  the 
wire  gauze. 

From  these  and  other  well-known  facts,  it  will  be  seen  that  safety 
lamps,  in  mines  containing  explosive  gases,  aflFord  a  relative  security 
oul}'.  This  was,  perhaps,  never  more  strikingly  (and  harmlessly)  shown 
than  in  an  incident  which  occurred  some  years  ago,  in  Zwickau,  Saxony. 

A  lecturer*  had  been  explaining  the  principle  of  the  safety  lamp  to  a 
considerable  audience,  and  proposed  to  illustrate  his  remarks  with  an 
experiment.  For  this  purpose  he  had  prepared  a  simple  apparatus,  con- 
sisting of  a  large  glass  jar  and  a  rubber  i^ipe  with  a  glass  elbow  at  one 
end.  The  other  end  of  the  pipe  was  connected  with  a  gas  fixture ;  a 
safety  lamp  was  set  inside  the  jar,  and  the  bent  glass  nozzle  was  intro- 
duced to  the  bottom  of  the  lamp.  The  lecturer  remarked,  that,  upon 
turning  on  the  gas,  an  explosive  mixture  of  carbnretted  hydrogen  and 
common  air  would  be  formed  in  the  jar;  the  flame  of  the  lamp  would 
be  elongated,  and  a  long  blue  tip  would  be  seen ;  then  the  whole  interior 
of  the  wire-gauze  cylinder  would  be  filled  with  flame  ;  but,  though  the 
gauze  might  become  red  hot,  the  flame  could  not,  in  any  case,  strike 
through  to  the  outside — all  of  which  phenomena,  positive  and  negative, 
would  be  clearly  visible  through  the  transparent  jar.  The  gas-cock  was 
thereupon  opened,  but  instead  of  the  peaceful  demonstration  looked  for, 
a  prompt  contradiction  of  the  theory  was  the  result.  The  flame  was  com- 
municated almost  instantly  to  the  gas  outside  of  the  lamp.  In  some 
confusion,  the  lecturer  repeated  the  experiment,  but  with  the  same  re- 
sult ;  and  he  finally  gave  it  up,  confessing  his  inability  to  explain  the 
disappointment,  except  on  the  hypothesis  of  some  unknown  imperfec- 
tion in  the  lamp.  The  occurrence  made  a  good  deal  of  stir,  particularly 
as  there  are  many  coal  mines  in  the  Zwickau  district  troubled  with  fiery 

*  Mr.  A.  Mezger,  mining  engineer. 


THE    MECHANICAL    APPLIANCES    OF    MINING.  637 

gases,  and  at  that  time  recent  accidents  had  been  occasioned  by  explo- 
sions in  spite  of  safety  lamps.  The  test  was  therefore  repeated,  still 
more  publicly,  upon  some  sixty  lamps  of  various  patterns,  and  it  was 
found  that  only  the  old-fashioned  Davy,  and  one  other,  the  name  of 
which  escapes  us,  would  retain  the  flame.  Those  lamps  were  found  to 
be  particularly  dangerous  which  possessed  separate  openings  below  for 
the  admission  of  air  to  support  the  flame. 

These  experiments  indicate  the  same  conclusion  as  was  lately  arrived 
at  by  English  investigators,  namely,  that  the  strength  of  the  draught  of 
inflammable  gases  through  a  safety  lamp  has  much  to  do  with  the  de- 
gree of  its  security.  The  Zwickau  lamp  may  have  been  unusually  faultj^ 
in  construction,  rather  than  principle ;  but  this  fact,  though  it  might 
lessen  the  imj)ortance  of  these  special  experiments,  could  not  alter  the 
general  bearing  of  both  practice  and  theory  on  the  question  of  the  safety 
of  all  lamps.  The  principle  involved  is  that  of  the  rapid  conduction  and 
radiation  of  heat  by  the  wire  of  the  gauze  surrounding  the  flame.  Be- 
fore the  burning  gas  can  pass  through  the  meshes,  it  is  said,  so  much  of 
its  heat  will  have  been  abstracted,  and  radiated  away  in  all  directions,  that 
it  will  fall  below  the  temperature  of  ignition  or  explosion.  Now,  this 
depends  upon  the  amount  of  heat  communicated  to  the  wire  in  a  given 
time.  The  wire  may  get  hot  faster  than  it  can  grow  cool  again,  and  if 
this  increase  of  temperature  is  carried  to  a  white  heat,  the  gas  outside 
will  be  set  on  fire.  But  the  amount  of  heat  given  to  the  wire  in  a  cer- 
tain time  depends  again  on  the  amount  of  burning  gas  that  passes 
through  it  in  that  time,  and  hence  it  is  clear  that  a  strong  current  of 
gas  may  overheat  the  wire  and  cause  an  explosion.  The  Davy  lamp  is 
not  constructed  to  favor  a  strong  current.  Indeed,  one  complaint  of  it 
has  been  the  feebleness  of  the  light,  from  insufficient  air.  It  appears, 
however,  that  attempts  to  remedy  this  deficiency  are  fraught  with  peril. 

We  desire  to  call  the  attention  of  engineers  to  the  great  simplicity 
and  conclusiveness  of  the  test  above  described,  and  to  urge  that  it  be  at 
once  applied  to  the  lamps  of  every  mine.  There  can  be  no  harm  in 
knowing  whether  the  lamiJS  will  do  what  is  claimed  for  them.  It  is  true 
that  common  illuminating  gas  forms  with  common  air  a  more  explosive 
mixture  than  does  the  fire-damp  of  mines ;  but  the  severity  of  this  test 
ought  to  be  nothing  against  it,  so  long  as  any  lamp  can  be  found  to 
bear  it. 

In  the  general  dissatisfaction  with  the  use  of  safety  lamps,  which 
spread  through  the  Zwickau  district  after  the  experiments  alluded  to, 
a  new  and  bold  plan  was  suggested,  and  has  been  carried  out  in  several 
cases  with  the  best  success.  This  was  nothing  more  nor  less  than  to 
hum  naked  lights  in  great  numbers  wherever  inflammable  gases  made 
their  appearance.  Some  of  the  workings  presented,  under  this  system, 
an  unwonted  appearance.  In  one  case,  the  fire-damp  could  be  heard 
streaming  out  of  the  fissures  of  the  coal,  with  that  peculiar  humming 
sound  which  the  miners  know  so  well  and  fear  so  greatly;  the  innumer- 
able lights  carried  each  a  long  blue  tip — the  usual  signal  of  danger — yet 
no  harm  occurred.  The  gases  were  quietly  consumed  as  fast  as  they 
entered  the  mine,  and  the  illumination  was  carefully  kept  up,  night  and 
day,  Sundays  and  between  shifts,  that  no  opportunity  was  given  for  an 
accumulation  of  explosive  material. 

The  great  difficulty  of  this  plan  is  its  direct  injurious  effect  on  venti- 
lation. The  stationary  lights  with  which  the  mine  is  crowded,  in  addi- 
tion to  those  carried  by  the  workmen  themselves,  must  necessarily  use 
up  a  good  deal  of  oxygen,  and  produce  a  good  deal  of  carbonic  acid. 
But  this  is  an  evil  which  can  be  combated  in  other  ways  and,  at  all 
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events,  it  is  preferable  to  tbe  danger  of  explosion.  Perhaps  it  might  be 
an  improvement  to  use  safety  lamps  instead  of  naked  lights,  hanging 
them  in  great  numbers  along  the  walls,  so  as  to  secure  the  complete, 
quiet  combustion  of  the  gas.  But  it  must  be  confessed  that,  even  under 
circumstances  of  the  greatest  danger,  the  naked  lights  have  done  very 
well,  and  no  accident,  so  far  as  we  are  aware,  has  ever  resulted  from 
their  use  in  this  way. 

Propositions  have  been  made  to  explode  the  accumulated  gas  in  work- 
ings before  the  workmen  are  allowed  to  enter  it.  In  a  rude  way,  this  has 
frequently  been  done  in  fiery  mines ;  and  to  remove  all  personal  danger, 
it  is  now  suggested  that  the  explosion  be  effected  by  means  of  a  battery. 
But  this  whole  system  of  allowing  the  fire-damp  to  accumulate  Avhile  the 
workmen  are  absent,  and  then  firing  it  off  all  at  once,  strikes  us  as  much 
inferior  to  the  simple  expedient  of  burning  it  gradually,  as  above  de- 
scribed. 

FIRES  IN  MINES,  AND   THE  MEANS  OF  EXTINGUISHING  THEM. 

In  spite  of  all  precautions  in  the  way  of  proper  ventilation  and  the 
careful  use  of  safety  lamps,  fires  will  sometimes  occur,  as  many  mining 
communities  have  had  terrible  opportunities  of  knowing.  The  methods 
employed  for  extinguishing  them  are  therefore  worthy  of  notice.  On 
this  subject  I  cannot  do  better  than  quote  the  excellent  essay  of  Mr. 
E.  P.  Eothwell,  of  Wilkesbarre,  Pennsylvania,  which  appeared  last 
summer  in  the  New  York  Engineering  and  Mining  Journal: 

Taking  account  of  the  nature  of  the  mineral,  Ave  are  not  surprised  that  fires  should 
be  uiucli  more  frequent  and  dangerous  in  coal  than  in  ore  mines ;  they  are,  however,  by 
no  means  confined  to  coal  or  lignite  deposits,  but  may  and  do  occur  in  all  kinds  of  under- 
ground workings  where  timber  is  used.  In  the  great  majority  of  cases  fires  originate, 
below  as  above  ground,  through  carelessness  or  imprudence.  A  miner  will  lean  his 
lighted  candle  or  lamp  in  such  a  position  that  it  can  ignite  a  j)rop  or  other  piece  of  tim- 
ber. Such  appears  to  have  been  the  case  in  the  recent  disastrous  fire  in  the  Crown 
Point,  Kentuck,  and  Yellow  Jacket  mines.  The  careless  or  imprudent  hanging  of  a 
grate  or  fire-pot  near  the  coal  at  the  foot  of  our  downcast  shafts  or  slopes  (where  it  is 
placed  in  winter  to  prevent  the  pumps  and  rods  from  being  covered  with  ice)  has  been 
the  cause  of  fires  in  several  of  our  anthracite  mines.  Ignorance  of,  or  inattention  to, 
the  proper  manner  of  constructing  ventilating  furnaces  has  also  been  a  frequent  cause 
of  fires  in  coal  mines,  but  probably  the  most  fruitful  cause  of  these  disasters  is  the  igni- 
tion of  fire-damp,  or  carbureted  hydrogen  in  coal  mines ;  the  ignition  first  produces 
explosion,  and  in  mines  yielding  an  iufiammablo  coal  it  frequently  ignites  the  fine  par- 
ticles blown  about  in  a  burning  atmosphere,  and  these  communicate  the  fire  to  the  solid 
coal  of  the  pillars;  or  the  gas  nuiy  continue  to  burn  at  some  "blower"  till  it  has  ignited 
the  coal  in  which  the  fissiu-e  or  vent  occurs.  These  so-called  "  accidents"  are  generally 
due  to  carelessness  in  the  use  of  -'open"  lights,  or  in  the  opening  of  safety  lamps  in 
places  where  the  gas  exists  in  quantity.  The  practice  of  blasting  in  coal  n*nes,  which 
produces  large  quantities  of  the  dangerous  gas,  has  also  caused  a  great  number  of  de- 
plorable explosions  and  tires;  and  the  question  of  substituting  some  other  agent,  such 
as  water,  wedges,  tfcc,  for  powder  in  mines  of  this  kind,  is  now  receiving  much  atten- 
tion among  European  mining  engineers.  "Fiery"  mines,  such  as  those  in  the  Rich- 
mond (Virginia)  bitundnous  basin,  would  be  greatly  benefited  by  the  successful  sub- 
stitution of  a  safer  agent  for  the  powder  now  used,  where  rock  or  hard  coal  has  to  be 
mined.  In  our  anthracite  mines  the  hardness  of  the  coal  would  render  the  use  of  pow- 
der more  necessary,  while  the  smaller  quantity  of  fire-damp  found  in  it  would,  at  the 
same  time,  make  "the  substitution  of  a  safer  agent  less  deskable.  The  exercise  of 
greater  vigilance  in  the  inspection  and  use  of  safety  lamps  would,  doubtless,  greatly 
diminish  the  number  of  explosions  and  tires  in  coal  mines. 

Many  bituminous  coals,  and  bituminous  shales  which  are  found  among  the  coal  bods, 
are,  under  certain  circumstances,  subject  to  "spontaneous  combustion."  This  always 
occurs  where  the  coal  or  shale  is  crushed  in  a  contined  sjiace  with  an  exceedingly  feeble 
ventilation ;  indeed,  spontaneous  heating  of  the  coal,  accompanied  as  it  is  by  an  abun- 
dant production  of  carbonic-acid  gas,  Avas  generally  attributed  to  the  decomposition  of 
iron  pyrites  (sulphuret  of  ii'ou)  under  the  influence  of  the  moisture  in  the  air,  and  a 
circulation  of  aii'  so  languid  as  not  to  dissipate  the  heat  generated,  Avhile  sufficient  to 
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supply  the  oxygen  necessary  to  support  combustion.  It  has,  however,  been  observed 
that  the  coals' producing  the  greatest  quantity  of  pyrites  are  not  always  the  most  sub- 
ject to  heat  spontaneously,  while  it  has  also  been  noticed  that  the  most  inflammable 
coals  are  those  containing  the  largest  proportions  of  oxygen;  it  has,  consequently,  been 
suggested  that  the  more  probable  cause  of  spontaneous  combustion  may  be  the  com- 
bination of  oxygen  with  the  carbon,  under  the  influence  of  moisture,  and  which  is 
accompanied  by  the  generation  of  carbonic  acid  and  a  considerable  amount  of  heat.  In 
the  coal  mines  of  Silesia,  where  cases  of  spontaneous  combustion  are  of  frequent  occur- 
rence, numerous  observations  have  demonstrated  that  this  class  of  accidents  need  not 
be  feared  where  the  "roof"  of  the  vein  is  either  sandstone  or  conglomerate,  nor  near  the 
outcrop,  whatever  the  nature  of  the  top  rock  may  be ;  on  the  other  hand,  beds  worked  at 
a  considerable  depth,  or  even  when  moderately  near  the  surface,  but  covered  by  a  shale 
capable  of  being  softened  by  moisture,  are  the  most  liable  to  spontaneous  combustion. 
It  was  long  considered  in  Silesia  that  the  only  means  of  preventing  fires  from  this 
cause,  consisted  in  sending  all  the  fine  coal,  "  waste,"  or  "  gob,"  out  to  the  surface.  This 
was  often  impracticable,  expensive,  and  not  always  effectual ;  hence  other  means  of 
attaining  the  same  end  were  sought  for.  Since  it  is  well  known  that  combustion  can- 
not exist  when  deprived  of  oxygen  or  air,  one  means  of  preventing  spontaneous  com- 
bustion consisted  in  isolating  the  working  places,  or  goaf,  by  means  of  a  heavy  dry 
wall,  or  by  two  parallel  walls  filled  in  between  with  clay  or  other  material  packed 
hard,  and  sometimes  a  heavy  pillar  of  coal  was  left  for  the  same  purpose.  In  each 
case,  however,  the  weight  of  the  superincumbent  rocks  almost  invariably  crushes  the 
walls  or  pillars,  and  produces  cracks  or  fissures,  through  which  air,  sufficient  to  sustain 
the  slow  combustion  of  the  coal,  can  pass.  This  method  has  been  employed  with 
greater  or  less  success  in  some  of  the  mines  in  the  centre  of  France,  and  in  the  thick 
seam  of  Staffordshire.  It  is  evident  that  when  used  the  greatest  possible  care  must  be 
taken  to  keep  the  fissures  closed,  which  are  found  from  time  to  time,  so  as  to  seal  her- 
metically the  space  inclosed.  But  besides  the  practical  difficulty  in  effecting  this,  the 
fact  that  these  inclosed  spaces  generally  fill  with  fire-damp,  and  therefore  form  verita- 
ble magazines  of  a  substance  mr  more  dangerous  than  powder,  and  which,  through 
the  crushing  of  a  wall  or  pillar,  or  the  fall  of  a  portion  of  the  roof,  may  at  any  moment 
be  brought  in  contact  with  the  lights  of  the  men  working  in  fancied  security  in  the 
neighboring  roads  or  chambers,  is  a  sufficient  reason  for  condemning  so  dangerous  a 
system  as  that  of  isolation  of  the  "goaves"  by  "pack  walls." 

The  spontaneous  heating  of  coal  is  so  slow  a  process  that  the  increment  of  tempera- 
ture is  easily  carried  off  by  a  moderately  rapid  current  of  air ;  we  can  thus  prev^ent  the 
temperature  from  ever  rising  to  the  point  of  ignition,  by  simply  ventilating  the  "  goaves ;" 
this,  then,  is  the  exact  opposite  of  the  last  method,  and  though  much  safer  and  fully  as 
practical,  yet  very  serious  objections  can  be  made  to  it.  It  is  all  but  impossible, 
owing  to  falls,  &c.,  to  keep  the  "goaves"  sufficiently  open  to  maintain  the  necessary 
circulation  of  air,  and  the  expense  of  clearing  up  falls  and  opening  the  old  workings, 
where  obstructed,  is  so  great  as  to  render  this  method  impracticable  in  many  cases. 
The  system  is,  however,  more  or  less  successfully  used  in  many  mining  districts  in 
England,  Silesia,  &c.  There  now  remains  but  one  other  method  to  describe,  and  it  is 
by  far  the  safest  and  most  efficient  in  the  prevention  of  danger  by  spontaneous  com- 
bustion. It  consists  in  filling  or  packing  with  earth  and  other  material  sent  down  from 
the  surface  the  spaces  from  which  the  coal  has  been  removed,  and  which  the  waste  of 
the  mine  does  not  fill.  This  method,  though  somewhat  expensive  in  large  seams  which 
make  but  little  waste,  is  assuredly  the  most  effectual  remedy,  since  it  not  only  pre-  , 
vents  the  admission  of  air  to  the  old  workings,  and  therefore  does  away  with  the  ex- 
pense of  ventilating  them,  but  it  prevents  the  falls  of  the  roof,  in  which  "  blowers"  are 
frequently  opened,  and  renders  impossible  any  accvimulation  of  fire-damp,  which  is  the 
great  source  of  danger  in  the  method  of  isolation  by  pack- walls,  &c.  Thus  this  method 
not  only  procures  perfect  immunity  from  danger  b}'  spontaneous  combustion,  but  the 
system  of  mining  of  which  it  is  the  principal  feature  enables  us  to  obtain  all  the  coal 
of  the  vein.  It  is,  therefore,  not  only  the  safest,  but  also,  as  regards  the  amount  of  coal 
obtained,  the  most  economical,  method  now  in  use,  and  it  is  deservedly  popular  in 
Europe,  and  more  especially  in  France,  Belgium,  and  Germany,  where  it  has  been  em- 
ployed for  a  number  of  years,  and  has  now  taken  the  place  of  every  other  system  in 
most  of  the  coal  mines. 

Whatever  precautions  may  have  been  taken  to  prevent  fires,  yet  the  carelessness, 
ignorance,  and  sometimes  the  malice  of  men  are  causes  which  cannot  always  be  effect- 
ually guarded  against ;  hence  we  must  be  prepared  to  meet  the  danger  of  fire  when  it 
occurs,  and  to  apply  i)rompthj  the  most  suitable  means  for  its  extinction. 

When  a  fire  originates  in  coal  or  timber,  every  effort  should  be  immediately  made  to 
extinguish  it  by  throwing  water  on  it  either  with  buckets,  or,  better,  with  a  fire  engine  ; 
or  where  practicable,  by  tapping  the  column-pipe  of  the  pump  and  leading  the  water 
through  hose  to  the  seat  of  the  conflagration.  In  some  cases  the  iise  of  portable  "fire 
extinguishers,"  (which  generate  carbonic  acid  gas,)  such  as  are  now  found  in  every 
village  of  the  land,  may  prove  of  great  service.     If  the  fire  originates  by  the  ignition 
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of  a  blower  of  fire-damp,  efforts  slionld  be  made  •with  wet  cloth,  water,  &c.,  to  put  out  the 
flame  ;  iu  some  cases  where  these  meaus  failed,  the  flame  has  been  extiuguished  by  the 
concussion  of  the  air,  caused  by  discharging  a  cannon  iu  the  gallery  where  the  fire  ex- 
ists. Wheu  the  coal  surrounding  the  "  blower"  has  already  become  ignited  it  will  im- 
mediately re-ignite  the  Ih'e-damp  ;  so  that  this  method  can  only  be  applied  either 
where  the  blower  is  in  rock  or  where  it  has  not  had  time  to  thoroughly  ignite  the  coal. 
While  these  means  are  being  applied,  preparation  should  be  made  for  erecting  stop- 
pings or  dams,  in  view  of  the  failure  to  extinguish  the  fire  by  the  direct  means ;  yet  these 
should  not  be  abandoned  till  there  is  uo  further  possibility  of  success.  Wheu  it  is  no 
longer  possible  to  approach  the  fire  near  enough  to  throw  water  on  it — that  is,  when 
the  fire  can  uo  longer  be  kept  under  control — it  becomes  necessary  to  resort  to  other 
methods  of  extinction,  viz  : 

By  isolating  the  part  of  the  mine  on  fire,  and  then  applying  extinguishing  agents  to 
the  part  inclosed.  When  this  fails  or  becomes  impracticable,  there  remains  but  one  other 
method,  viz : 

By  closing  the  entire  mine,  and  applying  the  same  extinguishing  agents. 

These  agents  are  water,  carbonic  acitl,  and  nitrogen  gases,  steam,  or  any  other  gas  in- 
capable of  sustaining  combustion ;  those  mentioned  being  adopted  on  account  of  their 
offectiveuess  and  small  cost. 

The  isolation  of  a  fire  in  a  miue  is  effected  by  constructing  walls  or  stoppings  across 
all  the  galleries  or  other  openings  which  counectthis  portion  with  the  remainder  of  the 
mine.  These  stoppings  are  sometimes  walls  of  brick  or  masonry,  varying  in  thick- 
ness from  twelve  iuches  to  six  or  eight  feet ;  at  other  times  two  lighter  parallel  walls 
are  built,  and  a  current  of  air  allowed  to  circulate  between  them  in  order  to  keep  the 
inner  wall  cool,  or  else  the  space  between  the  walls  is  filled  in  with  clay  and  mine- 
waste  ;  while  still  another  method  is  to  make  a  stopping,  several  yards  in  thickness, 
entirely  of  clay,  waste,  &c.  In  cases  where  it  can  be  done  without  danger,  a  timber 
stopping  or  even  a  simple  board  bratticing  can  be  adopted  ;  the  kind  of  stopping  as 
well  as  its  strength  will  depend  on  the  position  of  the  fire,  its  extent,  the  presence  or 
absence  of  fire-damp,  whefher  the  stopping  is  intended  to  dam  back  water  or  not,  and 
such  like  considerations,  which  under  the  euunciatious  of  fixed  dimension,  are  imprac- 
ticable. The  essential  in  every  case  is  that  the  stopping  should  be  air-tight,  and  that  it 
should  be  constructed  with  the  least  possible  delay,  and  at  such  a  distance  from  the 
fire  as  to  allow  time  for  its  completion,  before  the  smoke  and  irrespirable  gases  pro- 
duced by  the  fire  cau  prevent  the  men  from  working. 

Notwithstauding  that  the  ventilation  of  the  part  on  fire  has  been  reduced  to  a  mini- 
mum by  the  erection  of  temporary  bratticing,  *&c.,  yet  the  combustion  of  the  coal 
and  wood  produces  such  enormous  volumes  of  irrespirable  gases  that  the  work  of  build- 
iug  the  stoppings  is  one  of  great  difficulty  and  danger,  more  particiilarly  in  mines  pro- 
ducing fire-damp,  where  the  danger  from  explosion  is  still  greater  than  that  from  the 
gaseous  products  of  combustion. 

It  is  evident  that  the  stoppings  can  be  constructed  with  least  difiiculty  by  commenc- 
ing with  those  on  the  "outside"  of  the  fire,  or  the  side  from  which  the  air  pi-oceeds  to 
the  fire,  and  afterward  building  those  "  inside  "  the  fire,  or  where  the  air  comes  from 
the  fire  ;  yet  in  mines  yielding  fire-damp  this  method  of  proceeding  is  attended  with 
great  danger ;  the  fire-damp  mixing  with  the  air  confined  between  the  stopping  and 
the  fire  makes  an  explosive  compound,  which  is  carried  forward  toward  the  file,  where 
it  ignites,  and  though  it  may  not  cause  a  fatal  accident,  yet  it  almost  invariably  throws 
down  the  stoppings  by  which  it  was  sought  to  isolate  the  fires.  As  from  one-tenth  to 
'one-seventh  of  its  volume  of  carbonic  acid,  added  to  an  explosive  mixture  of  air  and 
fixe-damp,  renders  the  latter  entirely  inexplosive,(a  larger  quantity  renders  it  incapable  of 
sustaining  combustion,)  and  as  the  products  of  combustion  are  carbonic  acid  and  nitrogen, 
it  follows  that  by  closing  first  the  galleries  on  the  side  toAvard  which  the  air  fi-om  the  fire 
goes,  we  jireveut  the  danger  of  explosion  by  mixing  carbonic  acid  with  the  air  con- 
tained between  the  stopping  and  the  fire,  and  by  throwing  the  smoke  and  ir-respirable 
gases  back  on  the  fire,  we  go  far  toward  extinguishing  it.  It  is  true  it  is  a  matter  of 
great  danger  and  difdculty  to  build  stoppings  between  a  fire  and  the  "  returns,"  but 
by  the  use  of  temporary  bratticing  and  by  commencing  at  a  suflicient  distance  from  the 
fire,  it  is  often  practicable,  and  it  is  always  desirable.  Where  it  is  impossible  to  build 
the  stoppings  in  this  order  theu,  when  practicable,  it  would  be  advantageous  to  inject 
carbonic  acid  gas,  or  choke-damp,  (through  a  pii)o  in  the  stojiping,)  from  the  moment 
the  latter  comes  near  completion,  so  that  the  air  contained  between  the  stopping  and 
the  fii'e  may  not  become  explosive.  We  speak,  of  course,  of  mines  yielding  fire-damp. 
Where  carbonic  acid  is  not  available,  it  will  sometimes  be  possible  to  inject  steam,  which 
will  not  only  deaden  the  fire,  but  will,  at  least,  diminish  the  intensity  of  the  explo- 
sions. 

The  stoppings  completed—  and  where  there  is  no  danger  from  explosion  or  need  of 
inundating  with  water  the  part^  on  fire,  there  is  no  necessity  for  making  them  heavy — 
we  proceed  to  fill  the  part  inclosed  with  carbonic  acid  gas,  with  choke-damp,  with 
steaon,  or  with  Avater.      In  the  first  case  the  carbonic  acid  can  be  manufactured  eithc  j 
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pure,  ov  nearly  so,  by  tlie  use  of  any  strong  acid,  sucli  as  sulphuric  or  muriatic  acid  and 
chalk,  or  limestone,  or  any  of  the  carbonates  of  low  price  and  easily  decomposed.  This 
gas  is  easiest  prepared  in  a  lead  vessel,  which  is  not  attacked  by  the  acid.  Where  the 
space  to  bo  tilled  is  not  great,  some  of  the  numerous  patent  fire-extinguishers  might  be 
foiuid  of  service,  as  being  quickly  and  easily  brought  into  action.  These  methods  have 
the  advantage  of  supplying  the  gas  at  a  low  temperature,  and  thereby  facilitating  the 
cooling  of  the  rocks  after  the  flame  is  extinguished.  If  the  circumstances  are  such  as  to 
make  the  use  of  choke-damp — that  is,  a  mixture  of  carbonic  acid  and  nitrogen — advisa- 
ble, it  can  be  produced  in  one  of  the  furnaces  of  which  drawings  and  particulars  are 
given  below.  In  either  case,  as  carbonic  acid  and  choke-dami)  are  both  heavier  than 
air,  it  follows  that  the  tube  through  wliich  we  admit  these  gases  should  be  at  the 
lowest,  and  that  through  Avhich  the  air  from  the  inclosed  space  is  allowed  exit  should 
be  at  the  highest  attainable  point  of  the  isolated  workings,  and  the  admission  of  the 
gases  should  be  continued  till  it  is  evident  they  have  completely  filled  these  works. 
This  is  easily  proved  by  their  instantly  extinguishing  lamps,  burning  tow,  &c.,  at  the 
outlet  tube.  The  tubes  should  then  be"  closed,  leaving  only  a  sii^hon  or  water-gauge  to 
mark  the  difference  in  pressure  between  the  inside  and  outside  of  the  stoppings,  and  a 
place  for  the  introduction  of  a  thermometer  used  to  note  the  variations  in  temperature, 
so  as  to  know  when  it  will  be  safe  to  open  the  stoppings.  The  greatest  care  should  ))e 
taken  to  keep  the  stoppings  air-tight ;  they  should  be  frequently  inspected,  and  where 
from  any  reason  it  is  found  desirable  to  "  drown  out "  or  inundate  the  part  on  fire,  they 
should  have  a  thickness  xiroportionate  to  the  head  of  water  they  will  have  to  retain. 

When  the  fire  has  assumed  greater  dimensions,  or  when  its  position  is  such  that  it 
■■ipcoraes  dangerous  or  impossible  to  confine  it  by  stoppings  such  as  we  have  described, 
ecomes  necessary  to  abandon  the  entii'e  mine  and  to  resort  to  closing  the  shafts. 
Even  when  it  is  decided  to  inundate  the  mine,  it  is  always  advisable  to  close  the  pit, 
whether  the  mine  produce  carburetted  hydrogen  (fire-damp)  or  not,  vsince  by  so  doing 
we  deaden,  at  least,  the  combustion,  and  prevent,  in  a  gi-eat  measure,  the  damage  al- 
ways caused  by  the  high  temjjerature  produced  by  a  rai^id  combustion.  The  shaft 
should,  therefore,  lie  immediately  closed  hermetically,  provision  being  made  for  open- 
ings through  which  a  registering  thermometer  can  be  introduced,  and  a  bent  pipe,  or 
siphon,  containing  water,  to  show  the  iiressure  behind  the  stopping,  and  prevent  its 
becoming  excessive,  while  at  the  same  time  it  prevents  the  admission  of  fresh  air. 

The  closing  of  the  shaft  may  be  eff"ected  by  hanging  heavy  pieces  of  timber,  by 
means  of  chains,  some  distance  down  the  shaft.  On  the  platform  thus  made  clay  is 
thrown,  and  packs  itself  by  the  force  of  the  fall,  thus  rendering  the  stopping  perfectly 
air-tight.  The  tubes  above  mentioned  should  be  inserted,  ami  one  siphon  should  be 
so  arranged  as  to  allow  the  water  to  flow  down  the  shaft,  instead  of  accumulating 
above  the  stopping.  Where  the  pit  is  diA'ided  into  a  number  of  compartments,  it  be- 
comes difficult  to  close  it  perfectly  in  this  way.  The  mouth  of  the  pit  is  then  covered 
over  with  planks  or  iron  doors,  and  clay,  sand,  «S:c.,  packed  on  this,  every  crevice  being 
carefully  closed.  Great  attention  must  be  paid  to  this,  more  particularly  in  the  case 
where  it  is  desired  to  "  smother  out "  the  fire  without  the  injection  of  steam  or  car- 
bonic acid,  otherwise  a  quantity  of  air  may  enter,  which,  though  insufficient  to  main- 
tain an  active  combustion,  may  yet  suffice  to  support  a  slow  fire,  or,  at  least,  greatly 
increase  the  time  necessary  for  its  complete  extinction. 

Where  the  mine  does  not  produce  fu-e-damp,  there  is  no  great  danger  in  closing  the 
pit,  but  if  that  gas  is  given  off  in  any  considerable  quantity,  the  closing  of  the  pit  is 
sometimes  attended  with  great  danger,  there  being  a  certain  time  after  the  closing 
when  the  quantity  of  atmospheric  aii'  is  sufficient  to  make  an  explosive  mixture  with 
the  gas  from  the  mine.  After  a  time,  the  quantity  of  ftir,  or  rather  oxygen,  is  dimin- 
ished by  that  consumed  by  the  fire  itself,  and  the  incombustible  gases  produced  by  the 
combustion,  mixing  with' the  fire  and  fire-damp,  soon  rendei;  the  compound  iuexplo- 
sive.  In  such  mines  it  is  highly  desirable  to  inject  steam  alone,  or,  better,  steam  and 
carbonic  acid,  into  the  downcast  from  the  earliest  practicable  moment,  so  as  thereby 
to  diminish,  as  far  as  possible,  the  chance  of  explosion  during  the  operation  of  closing ; 
and  it  should  continue  to  be  injected  after  the  stopping  is  made  till  the  mine  is  com- 
pletely filled,  which  can  be  known  by  the  air  issuing  from  the  upcast  extinguishing  a 
lighted  lamp,  &c.  It  is  almost  needless  to  add,  that  great  care  should  be  taken,  and 
no  open  lights  allowed  near  the  shaft  when  there  is  any  possibility  of  fire-damp  exist- 
ing in  dangerous  quantity.  If  the  mine  does  not  produce  that  gas,  the  immediate  ad- 
mission of  choke  dam])  is  not  so  necessary,  though  it  is  always  desirable  as  checking 
the  ^jreading  of  the  fire. 

As  the  majority  of  fires  occur  from  explosions  of  fire-damp,  it  follows  that  in  most 
cases  the  air  doors,  bratticing,  and  other  divisions  necessary  to  guide  the  air  current 
through  the  mine,  are  destroyed.  lb  is  then  difficult  to  ascertain  if  the  carbonic  acid 
has  gone  into  every  part  of  the  mine,  or  whether  a  large  amount  of  air  may  not  yet 
remain  in  the  workings ;  this  should  be  carefully  considered  in  deciding  ou  the  means 
to  be  adopted  to  extinguish  the  fire,  and  also  in  fixing  on  the  time  for  reopening  the 
pit.    Not  a  few  of  our  fatal  accidents  occurring  from  explosions  were  caused  by  re- 
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opening  the  mine  too  soon,  or  before  the  coal  had  time  to  cool  down  below  the  tem- 
perature at  which  it  will  ignite.  In  some  cases,  it  may  even  be  considered  safest  and 
most  economical  to  fill  the  mine  with  water.  This  decision  must  be  taken  only  after 
a  careful  consideration  of  the  position  of  the  fire,  the  amount  of  water  needed  to  fill 
the  works  to  the  depth  required,  the  time  necessary  to  pump  in  that  water,  the  nature 
of  the  roof  and  coal  in  the  works,  and  the  effect  which  a  longer  or  shorter  inundation 
would  have  on  them,  the  facility  for  getting  the  water  out,  &c.  The  inundation  of  a 
mine  is  always  an  expensive  expedient,  and  should  only  be  adopted  as  a  last  resort ; 
yet  there  are  cases  where  it  is  undoubtedly  the  best  method  to  adopt.  Each  case  re- 
quires a  special  study,  and  the  method  which  might  be  the  most  suitable  in  one  may 
not  be  adapted  to  another.  The  great  sources  of  expense  in  inundating  a  mine  are  the 
damage  caused  by  the  water  remaining  for  any  length  of  time  in  the  works  (with  cer- 
tain kinds  of  rocks — some  slates  and  fire-clays  especially,)  the  falls  of  roof,  causing 
delay  and  expense,  and  the  delay  and  cost  of  filling  with  and  pumping  out  the  water. 
And  in  coal  subject  to  spontaneous  combustion  it  not  unfrequently  happens  that  when 
the  water  has  been  pumped  out,  the  wetting  of  the  "  gob,"  or  "  waste,"  causes  it  to 
heat,  and  even  to  ignite,  before  the  ventihxtion  can  be  fully  re-established.  Every 
other  means  should  in  general  be  tried  before  inundating  the  mine,  and  the  most  effi- 
cient of  these  various  means  are  the  introduction  of  steam,  carbonic  acid,  (choke-damp,) 
and  after-damp,  which  is  a  mixture  of  nitrogen  and  carbonic  acid.  Steam  is  available 
at  almost  every  mine,  and  is  easily  applied  ;  it  should  be  carried  in  pipes,  and  dis- 
charged as  near  the  seat  of  the  fire  as  possible,  in  order  to  prevent  its  condensation; 
it  is  a  very  efficient  exting-uishing  agent,  and  from  the  facility  with  which  it  can  be 
employed,  it  is  now  commencing  to  be  much  used ;  in  many  cases,  a  rubber  hose,  made 
especially  for  a  steam  hose,  is  all  that  is  required  to  carry  it  for  several  huudx'ed  feet, 
and  it  will  last  as  long  as  the  occasion  requires  in  most  cases.  The  greatest  disad- 
vantage in  the  use  of  steam  is  its  energetic  action  on  some  rocks,  causing  them  to  dis- 
integrate and  "fall;"  but  where  the  roof  is  such  that  it  is  not  materially  injured  by 
steam,  this  is  one  of  the  most  convenient,  and  it  is  always  one  of  the  most  effective  ex- 
tinguishing agents  we  can  use.  Its  action  is  limited  to  the  expulsion  of  the  air,  and 
as  it  maintains  a  high  temperature  we  are  generally  obliged  to  inject  water,  in  order 
to  cool  the  rocks  sufficiently  to  allow  the  men  to  work,  and  also  to  prevent  any  possi- 
bility of  reignition.  The  following  example  of  its  application  will  i)rove  instructive  : 
In  1857,  at  the  St.  Mathew  mine,  near  St.  Etienne,  France,  steam  was  injected  after 
the  mine  had  been  on  fire  for  eight  days;  this  was  continued  for  seventy  hours,  after 
which  cold  water  was  injected  for  three  days,  in  order  to  cool  the  sides  of  the  shaft, 
galleries,  &c.,  previous  to  descending  into  the  mine.  The  pit  was  then  opened,  and  a 
current  of  air  circulated  while  the  men  went  down.  After  two  days,  however,  the 
mine  again  caught  fire,  and  it  became  again  necessary  to  close  the  pit.  Steam  was 
then  injected  during  twenty-four  hoiirs,  and,  after  an  intermission  of  eighteen  hours, 
cold  water  was  injected  for  twelve  hours.  The  fire  broke  out  a  third  time,  and  steam 
was  admitted  for  eleven  hours,  then  cold  water,  after  which  the  men  were  enabled  to 
enter,  and  extinguish  the  fire  completely  by  throwing  water  on  it.  I  believe  the  same 
process  was  employed  at  the  Yellow  Jacket  and  Kentuck  mines,  on  the  Comstock  lode, 
which  were  on  fire  a  few  months  ago. 

The  application  of  carbonic  acid  or  choke-damp  and  after-damp  is  more  complicated 
than  that  of  steam,  since  the  materials  for  its  manufacture  are  not  often  on  hand.  The 
most  usual  method  of  manufacturing  carbonic  acid  is  by  means  of  chalk  or  limestone, 
or  any  cheap  carbonate  easily  decomposed,  treated  with  one  of  the  cheaper  acids — as 
sulphuric,  nitric,  or  hydrochloric.  The  gas  jiroduced  iu  this  way  has  the  advantage  of 
j)ossessing  a  low  temj)erature  ;  it  not  only  extinguislies  the  fire  but  tends  to  cool  the 
rocks  to  a  point  below  the  temperature  necessarj^  for  ignition.  Portable  machines, 
known  as  "Hre  extinguishers,"  are  convenient  meaits  of  manufacturing  this  gas  where 
the  quantity  required  is  not  very  great,  and  they  are  to  be  found  everywhere,  at  a 
small  cost,  and  are  always  ready  for  use.  Where  the  quantity  of  gas  required  is  very 
large,  as,  for  example,  in  filling  a  mine,  one  of  the  cheapest  aud  most  convenient 
methods  of  producing  it  is  by  the  combustion  of  coke  or  charcoal  in  a  furnace  of  suita- 
ble form,  and,  as  it  was  the  means  adopted  iu  the  first  api)lication  of  "  after-damp " 
or  carbonic  acid  to  the  extinguishing  of  fires  in  mines,  we  will  devote  some  space  to 
it,  especially  as  the  credit  of  the  invention  is  commonly  misapplied.  The  first  appli- 
cation was  made  by  M.  Jules  Letoret,  in  Belgium,  in  the  year  1844.  Five  years 
later  (1849)  we  find  the  same  principle  applied  in  England  by  Goldsworthy  Guiney, 
who  takes  credit  himself  for  the  invention,  and  is  even  at  the  present  time  credited 
with  it  by  nearly  all  the  English  engineers.  It  is  scarcely  possible  that  Mr.  Gurney 
could  have  been  ignorant  of  M.  Letoret's  invention,  for  we  find  him  perfectly 
•"posted"  on  the  application  of  his  steam  jet  in  the  Belgian  mines,  about  the  same 
time. 

On  the  15th  of  February,  1844,  a  fire  occurred  from  au  explosion  of  fire-damp  in  the 
No.  2  shaft,  Agrappe  colliery,  near  Mons,  in  Belgium  ;  the  pit  was  1,171  feet  deep,  three 
veins  at  difterent  levels  being  worked.    Efforts  were  made  to  extinguish  the  fire  by 
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throwing  water  on  it ;  but  it  had  already  made  too  great  progress,  the  frequent  ex- 
plosions of  lire-damp  having  become  very  dangerous.  It  was  then  decided  to  reveree 
the  ventilating  current  in  order  to  prevent  the  hre  from  destroying  the  pumps.  M. 
Jules  Letoret  then  prepared  to  introduce  carbonic  acid  into  the  woi'ks,  that  gas  having, 
a.s  we  have  already  stated,  the  property  of  rendering  harmless  an  explosive  mixture 
of  carbureted  hydrogen  and  air,  if  only  added  to  it  in  the  proportion  of  one-tenth  to 
one-seventh.  Several  experiments  were  made  for  the  manufacture  and  introduction  of 
vhis  gas — the  first  on  the  17th  of  February,  1844.  The  effect  of  the  gas  was  to  reduce 
rhe  number  and  violence  of  the  explosions,  but  the  fire  still  continued  to  burn  at  the 
i'  .ot  of  the  shaft ;  the  pit  was  not  perfectly  closed  at  the  time.  On  the  23d  of  February 
il.  Letoret  built  a  furnace,  intended  to  produce  carbonic  acid,  in  a  continuous  manner, 
iiom  the  combustion  of  coke  ;  the  shaft  was  closed  hermetically,  leaving  only  openings 
for  the  introduction  and  outlet  of  the  products  of  combustion.  This  apparatus  is 
shown  in  the  accompanying  figure,  and  is  of  so  simple  a  construction  as  to  require  but 

little  explanation.  The  fur- 
nace was  charged  with  burn- 
ing coke  and  charcoal  to  the 
deiith  of  17  inches,  thai 
depth  being  found  sufficient 
to  consume  all  the  oxygen 
in  the  air  passing  through 
the  tire,  and  to  produce  car- 
bonic acid  and  nitrogen,  (a 
greater  depth  of  tire  will 
l>roduce  at  the  same  time 
carbonic  oxide ; )  and  as  this 
gas  issued  from  the  furnace 
at  a  high  temperature  the 
reservoir  of  water,  h,  was 
inserted  through  the  stop- 
ping, so  that  the  gases  might 
be  cooled  and  prevent  any 
chance  of  igniting  the  wood- 
work of  the  shaf^i.  When 
the  apparatus  ^^as  set  to 
work  on  the  24th  of  Febru- 
ary, the  fire  was  visible  at 
the  foot  of  the  shaft;  on  the 
25th  the  flames  and  explo- 
sions had  ceased;  the  intro- 
^*^??„*';",??5?.?£°l*„'il*^''T-  T?;-  duction    of    "  after-damp  " 
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was  then  stopped,  and  fresh 
air  was  allowed  to  enter  the 
mine ;  but  on  descending  into  the  mine  a  large  fire  was  discovered,  quite  red, 
but  with  little  flame.  The  work  of  clearing  out  the  gallery  leading  to  it  was  com- 
menced, in  order  to  be  able  to  throw  water  on  the  fire  ;  but  the  barometer  indicating  a 
diminishing  atmospheric  pressure,  the  fear  of  fresh  discharges  of  carbureted  hydrogen 
induced  the  abandonment  of  the  mine,  into  which  carbonic  acid  was  again  introduced. 
On  the  26th,  the  flame  and  explosions  having  a,;ain  ceased,  fresh  air  was  readmitted, 
and  on  entering  the  mine  water  was  thrown  on  the  fire  by  means  of  fire-engines  ;  tim- 
bers were  set,  though  with  difficulty,  on  account  of  the  high  temperature,  and  because 
the  rocks,  decomposed  by  heat,  disintegrated  and  fell  when  water  was  applied.  This 
work  was  continued  to  the  3d  of  March,  when  the  tu-e  was  entirely  extinguished  and 
the  rocks  cooled  down.  The  roof  had  fallen  to  the  depth  of  22  feet.  Thus  a  fire  which 
had  threatened  to  destroy  the  mine,  or  at  least  to  prevent  its  working  for  months  or 
years,  was  completely  extinguished  in  the  course  of  ten  days. 

The  above  particulars,  taken  from  a  "  Memoire  "  by  M.  Jottrand,  in  the  "  Annales  des 
Travaux  Publiques  de  Belgique,"  though  very  brief,  are  yet  sufficient  to  show  the  man- 
ner of  operating  in  such  cases,  and  to  establish  M.  Letoret's  claim  of  invention  of  this 
method  of  extinguishing  fires  in  mines. 

I  shall  now  describe  Mi-.  Gurney's  furnace  and  manner  of  operating.  The  full  par- 
ticulars are  given  in  a  j)arliamentary  report  on  accidents  in  coal  mines,  1849. 

The  drawing  on  page  041  shows  the  arrangement  of  the  apparatus.  The  furnace  was 
four  feet  square,  the  ash-pit  air-tight,  and  the  pipe  leading  from  it  thirteen  inches  in 
diameter.  This  pipe  plunged  into  a  tank  of  water,  B.  In  order  to  cool  the  gas  be- 
fore entering  the  mine  the  air  was  drawn  through  the  fire  and  forced  into  the  pit  by 
means  of  three  steam  jets,  E  E  E,  working  with  a  pressure  of  from  thirty  to  forty 
pounds  of  steam  in  the  boilers. 

The  fire  which  called  this  apparatus  into  use  occurred  in  the  Astley  pit,  (390  feet 
deep,)  near  Manchester,  England,  on  the  2d  April,  1849.    The  mine  being  very  fiery. 
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there  were  great  fears  of  an  explosion.  The  engineer  in  charge,  Mr.  Darlington,  wrote 
to  Mr.  Guruey — well  known  from  his  application  of  the  steam  ,iet  to  mine  ventilation — 
to  know  if  there  was  any  means  of  "  drawing  fire-damp  out  of  a  closed  mine  withont 
letting  air  in."  Mr.  Giu'ney,  in  his  evidence  before  the  parliamentary  committee  above 
referred  to,  says  :  "  An  idea  struck  me,  (from  experiments  I  had  made  in  passing  air 
through  a  closed  vessel  running  through  the  fire,  where  I  found  the  whole  of  the  oxygen 
to  be  combined,  and  nothing  going  out  but  nitrogen  and  carbonic  acid,)  if  we  made  a 
large  furnace  and  connected  with  the  ash-pit,  perfectly  air  tight,  a  cylinder,  and  put  a 
steam  jet  in  the  cylinder,  we  might  draw  air  through  the  fire  and  drive  nitrogen  into 
the  mine."  Mr.  Gurney  found  that  passing  air  through  a  fire  18  inches  deep  would  con- 
sume the  whole  of  the  oxygen  of  the  air  ;  M.  Lctoret  found  17  inches  sufdcient.  It  is 
evidently  desirable  that  the  depth  of  the  fire  should  not  much  exceed  that  necessary  tc 
efl'ect  the  complete  combustion  of  the  oxygen  and  the  formation  of  carbonic  acid  ;  for 
when  it  is  increased  a  portion  of  the  carbonic  acid  takes  up  another  equivalent  of  car- 
bon and  forms  carbonic  oxide,  a  gas  which,  though  incapable  of  sustaining  combustion, 
being  itself  combustible,  would  not  act  as  energetically  as  the  carbonic  acid  or  nitrogen 
in  preventing  explosion  or  combustion. 

After  injecting  this  after-damp  (mixture  of  about  four-fifths  nitrogen  and  one-fifth 
carbonic  acid)  into  the  pit  for  two  hours,  a  little  white  cloud  coming  out  of  the  upcast 
showed  that  the  mine  was  full,  which  fact  was  easily  proved  by  the  gas  coming  out  of 
the  pit  extinguishing  burning  tow,  &c.  The  quantity  of  gas  injected  was  estimated  at 
6,000  cubic  feet  per  minute,  and  the  operation  Avas  continued  for  five  or  six  hours  after 
tiie  gas  commenced  to  come  out  of  the  upcast.  The  fii'e  was  then  drawn  and  fresh  air 
forced  thi-ough  the  mine  by  the  same  pits.  After  two  hours  and  twenty  minutes  the 
cloudy  appearance  at  the  upcast  disappeared,  and  a  lamp  would  burn  in  the  gas  com- 
ing out.  The  fire  was  found  to  l)e  extinguished,  though  it  had  been  burning  for  nearly 
two  weeks  before  commencing  this  operation.  The  expense  of  the  apparatus  was  esti- 
mated not  to  exceed  five  to  ten  poiuids. 

In  a  fu'e  which  occirrred  about  two  months  later  (June,  1849)  in  the  same  pit,  Mr. 
Darlington  applied  carbonic  acid  made  in  the  wet  way — with  limestone  and  sulphuric 
acid.  The  fire  in  this  case  was  walled  off  and  the  generating  apparatus  placed  in  the 
lower  gallery,  and  a  quarter-inch  steam  jet  placed  in  a  pipe  inserted  tiirough  the 
sto})ping  in  a  higher  gallery^.  Mr.  Darlington  says  :  "  We  commenced  injecting  car- 
bonic acid  through  the  four-inch  pipe  at  2  a.  m.,  and  at  5  a.  m.  the  men  were  at  work." 
Of  course  the  fire  was  a  fresh  one,  or  the  rocks  would  not  have  had  time  to  cool  in  that 
time.  The  expense  was  from  £10  to  £15,  or  more  than  that  for  filling  the  entire  mine 
with  after-damp  in  the  previous  case,  where  the  gas  was  made  with  "  charcoal,  the 
waste  coal  round  the  pits,  and  a  little  limestone." 


SECTION  IV.— BREAKING,  CRUSHING,  AND  GRIND- 
ING ORES. 


CHAPTEE  LXXVIII. 

BEEAKING    AND    CRUSHING. 

Ores  wliich  reach  the  surface  in  large  solid  blocks  require  to  be  broken 
into  fragments  that  can  be  easily  handled  before  they  can  be  placed  in 
machines  for  reducing  them  to  still  smaller  fragments,  or  to  powder. 

The  sledge  is  the  simplest  a-nd  most  common  tool  for  this  purpose ; 
and  it  is  followed  by  spalling  hammers,  until  none  of  the  fragments 
are  much  larger  than  the  fist.  Until  within  a  few  years  this  was  the 
common  and  only  way  of  breaking  up  ore  into  sizes  suitable  to  be  fed 
into  the  mortars  of  stamp-batteries,  and  it  is  still  used  where  only  small 
quantities  are  to  be  broken,  and  the  extent  of  the  operations  do  not 
j  ustify  the  expense  of  obtaining  suitable  machines  for  the  purpose. 

HEAVY  STAMPS. 

The  first  attempts  upon  the  Pacific  coast  to  substitute  machine  for 
hand  labor  in  spalling  ore  were  in  the  direction  of  stamps  of  unusual 
weight,  raised  by  cams  to  a  height  of  four  feet,  and  allowed  to  drop  upon 
the  mass  of  rock  to  be  broken.  Stamps  of  this  kind,  either  single  or 
two  in  a  battery,  were  placed  at  the  superb  mills  erected  near  Aurora, 
at  the  Eeal  delMonte,  and  at  the  Antelope.  They  weighed  2,000  i)ounds 
each.  There  were  no  mortars,  but  a  solid  bed  or  anvil  was  surrounded 
with  massive  grates,  made  of  bar  iron,  through  which  the  fragments 
could  drop.  Masses  of  ore,  from  one  to  two  feet  in  diameter,  could  be 
rolled  in  and  subjected  to  a  succession  of  blows.  The  two  heads  could 
break  up  about  two  tons  an  hour,  but  with  an  enormous  expenditure  of 
power,  as  is  evident  when  we  consider  that  for  each  blow  a  ton  weight 
of  stamp  was  to  be  raised  four  feet,  and  also  that  the  smaller  the  mass 
to  be  broken  the  greater  was  the  force  of  the  blow.  Thus  when  a  mass 
of  quartz,  say  six  inches  in  height,  lay  upon  the  anvil,  the  stamp  fell  u^Don 
it  from  a  height  of  three  feet  six  inches ;  but  when  a  block  two  feet 
high,  which  needed  a  much  harder  blow,  was  upon  the  anvil,  the  stamp 
fell  only  two  feet.  Similar  stamps  were  in  use  at  Washoe  and  at  Vir- 
ginia, but  were  scon  abandoned  because  of  their  manifest  defects  and 
cost. 

BLAKE'S  ROCK  BREAKER. 

The  machine  for  breaking  up  rock  now  most  in  use  is  the  invention 
of  Mr.  Eli  Whitney  Blake,  of  New  Haven,  Connecticut,  and  is  gener- 
ally known  as  Blake's  Eock  Breaker.  It  was  designed  at  first  to  break 
up  trap-rock  into  fragments  for  macadamizing  roads.  Its  value  for 
breaking  ores  into  sizes  suitable  for  feeding  to  stamps  or  jigs  was  quickly 
seen,  and  in  1861  it  was  introduced  into  California.  Its  first  operation 
in  the  mines  was  at  the  Benton  Mills  ui)on  the  Merced  Eiver.    The  ore 
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delivered  there  from  the  Pine-tree  vein  is  noted  for  its  hardness  and  mas- 
sive character,  and  it  required  the  constant  labor  of  thirty  Chinamen  to 
spall  enough  to  keep  the  stamps  supplied.  The  same  and  a  greater 
amount  of  work  was  better  performed  by  the  machine  in  a  few  hours, 
and  effected  a  saving  of  seventy-five  dollars  a  day,  when  sufficient  rod: 
was  furnished  to  keep  the  machine  running.  From  that  time  it  has 
been  extensively  used,  and  is  recognized  as  an  indisijeusable  adjunct  to 
every  well-appointed  stamp  mill. 

The  general  construction  of  this  machine  has  been  rendered  familiar 
by  numerous  figures  and  publications  in  the  United  States  and  in 
Europe.  It  consists,  essentially,  of  a  strong  iron  frame,  supporting  up- 
right convergent  iron  jaws,  actuated  by  a  revolving  shaft.  The  stones 
or  masses  of  ore  to  be  broken  are  dropped  between  these  jaws,  and  a 
short  reciprocating  or  vibratory  motion  being  given  to  one  or  both  of 
them,  the  stones  are  crushed,  and  drop  lower  and  lower  in  the  converg- 
ing or  wedge-shaped  space,  until  they  are  sufficiently  broken  to  drop  out 
at  the  bottom.  The  size  of  the  broken  fragments  may  be  regulated  by 
increasing  or  diminishing  the  size  of  this  opening  between  the  jaws. 
But  the  construction  and  operation  of  the  machine  will  be  made  more 
clear  by  the  inspection  of  the  annexed  figure,  accompanied  by  a  descrip- 
tion in  detail  of  the  various  parts. 

This  figure  is  a  sectional  side  view  or  elevation  of  the  machine,  rep- 
resenting the  parts  in  place  as  they  would  be  presented  to  view  by 
removing  one  side  of  the  frame.  The  parts  of  this  figure  which  are 
shaded  by  diagonal  lines  are  sections  of  those  parts  of  the  frame  which 
connect  its  two  sides,  and  which  are  supi^osed  to  be  cut  asunder  in 
order  to  remove  one  side  and  present  the  other  parts  to  view.  The 
dotted  circle  D  is  a  section  of  the  fly-wheel  shaft ;  and  the  circle  E 
is  a  section  of  the  crank.  F  is  a  pitman  or  connecting  rod,  which  con- 
nects the  crank  with  the  lever  G.    This  lever  has  its  fulcrum  on  the 
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frame  at  H.  A  vertical  piece,  I,  stands  upon  the  lever,  against  the  top 
of  which  piece  the  toggles  J  J  have  their  bearings,  forming  an  elbow 
or  toggle-joint.    K  is  the  fixed  jaw  against  which  the  stones  are  crushed. 
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This  is  bedded  in  zinc  against  tbe  end  of  the  frame,  and  held  back  to  its 
place  by  cheeks,  L,  that  fit  in  recesses  in  the  interior  of  the  frame  on 
each  side.  M  is  the  movable  jaw.  This  is  supported  by  the  round  bar 
of  iron  IST,  which  passes  freely  through  it  and  forms  the  pivot  upon 
which  it  vibrates.  O  is  a  spring  of  India-rubber,  which  is  compressed 
by  the  forward  movement  of  the  jaw  and  aids  its  return. 

Every  revolution  of  the  crank  causes  the  lower  end  of  the  movable 
jaw  to  advance  toward  the  fixed  jaw  about  one-fourth  of  an  inch  and 
return.  Hence,  if  a  stone  be  dropped  in  between  the  convergent  faces 
of  the  jaws,  it  will  be  broken  by  the  uext  succeeding  bite;  the  resulting 
fragments  will  then  fall  lower  down  and  be  broken  again,  and  so  on 
until  they  are  made  small  enough  to  pass  out  at  the  bottom.  The  readi- 
ness with  which  the  hardest  stones  yield  at  once  to  the  influence  of  this 
gentle  and  quiet  movement,  and  break  down  into  small  fragments,  sur- 
prises and  astonishes  every  one  who  witnesses  the  operation  of  the 
machine. 

It  will  be  seen  that  the  distance  between  the  jaws  at  the  bottom  limits 
the  size  of  the  fragments.  This  distance,  and  consequently  the  size 
of  the  fragments,  may  be  regulated  at  pleasure.  A  A^ariation  to  the  ex- 
tent of  live-eighths  of  an  inch  may  be  made  by  turning  the  screw-nut  P, 
which  raises  or  lowers  the  wedge  Q,  and  moves  the  toggle-block  R  for- 
ward or  back.  Further  variations  may  be  made  by  substituting  for  the 
toggles  J  J,  or  either  of  them,  others  that  are  longer  or  shorter  -,  extra 
toggles  of  different  lengths  being  furnished  for  this  purpose. 

llachines  are  made  of  various  sizes.  Each  size  will  break  any  stone, 
one  end  of  which  can  be  entered  into  the  oi^euing  between  the  jaws  at 
the  top.  The  size  of  the  machine  is  designated  by  the  size  of  this  open- 
ing; thus,  if  the  width  of  the  jaws  be  15  inches,  and  the  distance  be- 
tween them  at  the  top  9  inches,  the  size  is  called  15  by  9. 

The  product  of  these  machines  per  hour,  in  cubic  yards  of  fragments, 
will  vary  considerably  with  the  character  of  the  stone  broken.  Stone 
that  is  brittle,  like  quartz,  granite,  and  most  kinds  of  sandstone,  will 
pass  through  more  rapidly  than  that  which  is  more  tough.  The  kind 
of  stone  being  the  same,  the  product  per  hour  will  be  in  proportion  to 
the  width  of  the  jaws,  the  distance  between  them  at  the  bottom,  and  the 
speed.  The  proper  speed  is  about  180  revolutions  per  minute  ;  and  to 
make  good  road  metal  from  hard,  compact  stone,  or  to  prepare  ores  for 
stamps,  the  jaws  should  be  set  from  1^  to  1^  inches  apart  at  the  bottom. 
For  softer  and  for  granular  stones  they  may  be  set  wider. 

The  following  table  shows  the  several  sizes  of  machines  commonly 
made,  the  product  per  hour  of  broken  stuff  from  the  hardest  materials, 
when  run  with  a  si^eed  of  180 ;  the  i^ower  required  to  perform  this  duty ; 
the  whole  weight  of  each  size  in  round  numbers,  and  the  weight  of  the 
heaviest  piece  when  separated  for  transportation. 


Size. 

Product  per 
hour. 

Power  required. 

Total  weight. 

Weight  of  frame 
and  parts  at- 
tached. 

10  by  5 
10  bv  7 
15  by  5 
15  by  7 
15  by  9 

4  cujiic  yards. 
4  cubic  yards. 
6  cubic  yards. 
6  cubic  yards. 
6  cubic  yards. 

6  horse. 
6   horse. 
9  horse. 
9  horse. 
9  horse. 

6,600  pounds. 

7,600  pounds. 

9,100  pounds. 
10,200  pounds. 
11,600  pounds. 

3,200  pounds. 
4,100  pounds. 
4,700  pounds. 
5,600  pounds. 
6,800  pounds. 
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The  whole  length  of  the  machines  to  the  back-side  of  the  fly-wheels  is 
from  8  to  S^  feet;  height  to  top  of  fly-wheels,  5  feet;  width,  from  4  to 
5  feet. 

The  machine  may  he  driven  by  any  power  less  than  that  given  in  the 
table,  yielding  a  product  per  hour  smaller  in  the  same  proportion. 

Either  of  the  sizes  mentioned  will  break  quartz  enough  in  a  few  hours 
to  feed  a  forty-stamp  mill  for  one  day.  A  machine  of  less  capacitj'  would 
of  course  have  a  smaller  mouth  and  would  not  take  large  stones.  It  is 
usual  therefore  for  mill-men  to  use  the  largest  fnouthed  machine,  and  lo 
run  it  a  few  hours  each  day.  The  rough  quartz  in  blocks  as  it  comes 
from  the  mine  being  ready  on  the  platform  near  the  mouth  of  the  breaker, 
two  men  can  feed  it  into  the  machine  and  break  it  up  at  the  rate  of  five 
to  ten  tons  per  hour,  according  to  the  size  of  the  machine. 

Breakers  have  been  made  larger  than  any  of  the  above  for  breaking 
very  large  blocks  of  ore.  They  are  in  use  at  Lake  Superior,  where  they 
take  in  masses  of  ore  eighteen  inches  in  diameter  by  twenty -four  in 
length,  and  crush  them  without  dilficulty.  The  fragments  from  these 
large  breakers  if:e  received  by  two  or  three  of  the  machines  of  the  ordi- 
nary sizes  and  are  broken  again,  so  that  the  pieces  will  all  pass  through  a 
two-inch  ring.  The  metallic  copper  is  readily  picked  out  by  hand  from 
this  broken  ore.  These  large  machines  would  be  useful  at  many  mines 
in  California  and  Nevada,  and  would  permit  sledging  to  be  dispensed 
with.  The  machine  is  made  viithout  the  lever,  and  works  very  slowly, 
but  without  loss  of  power;  since,  when  it  is  not  crushing,  the  only  i)ower 
consumed  is  that  required  to  overcome  the  friction,  whereas  with  the 
heavy  stamps,  as  we  have  seen,  the  greatest  expenditure  of  power  is 
when  the  least  work  is  performed. 

There  are  some  modifications  of  the  construction  of  this  machine  as 
here  described.  In  England  and  France  they  are  commonly  made  with- 
out the  lever,  the  eccentric  shaft  being  mounted  on  the  top  of  the  frame 
directly  over  the  toggles.    A  pitman  connects  the  eccentric  shaft  ^^  ith 
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these  toggles,  and  thus  produces  the  oscillati/ig  motion  of  the  xdw. 
This  coustructiou  is  shown  by  a  sectional  view  as  before,  one-half  of  the 
frame  being  supposed  to  be  removed.  One  only  of  the  fly-wheels  is 
represented.  This  is  the  form  of  the  machine  exhibited  at  the  Paris 
Exhibition  by  the  manufacturers  under  the  patent  in  France.  The 
inouth  of  this  machine  is  expanded,  hopper-like,  so  as  to  be  more  con- 
venient for  the  reception  of  the  masses  to  be  broken.  This  may  be  a 
desirable  addition  in  some  cases,  where  comparatively  small  stuff  is  to 
be  broken  and  is  to  be  shoveled  in  from  a  floor  lower  than  the  mouth  of 
the  machine;  but  when  the  mouth  is  placed,  as  it  should  be,  on  a  level 
with  the  floor  of  the  dump  pile,  the  hopper  is  not  required. 

The  rock  breaker  may  be  successfully  used  instead  of  stamps  to  obtain 
either  coarse  or  fine  fragments  suited  to  concentration.  It  has  been 
attempted  to  increase  the  fineness  of  the  product  of  the  machine  by 
placing  an  "obturator"  or  obstruction,  such  as  a  triangular  bar  of  iron, 
under  the  outlet  between  the  jaws,  arranging  it  so  that  it  can  be  raised 
or  lowered  by  means  of  screws,  in  order  to  diminish  or  increase  the  size 
of  the  outlet  for  the  delivery  of  the  crushed  stuff.  The  eflect  of  this 
obstruction  is  to  retain  the  stuff  between  the  jaws  until  it  is  so  much 
broken  and  comminuted  that  it  Avill  sift  through  the  narrow  slits  left  on 
each  side  of  the  bar.  This  method  of  operating  may  be  successful  with 
some  materials  but  involves  a  considerable  expenditure  of  power.  It  is 
also  attended  with  some  danger  to  the  machine,  since  with  materials 
that  are  easily  impacted  to  a  hard  mass,  the  entire  space  between  the 
jaws  may  become  so  tightly  filled  that  some  part  of  the  machine  must 
give  way.  The  massive  frame  of  a  machine  in  California  was  broken 
asunder  in  this  manner,  simply  by  permitting  the  outlet  between  the 
jaw^s  to  become  closed  by  the  accumulation  of  a  heap  of  broken  stufl" 
below  it.  Obturators  have  been  tried ;  but  the  discharge  from  the  ma- 
chines is  rendered  so  slow  by  them  that  they  have  been  discarded  as  not 
practically  valuable.  A  better  way  to  accomplish  the  object  is  to  first 
break  the  ores  in  an  ordinary  machine  and  then  pass  the  fragments 
through  a  machine  with  a  mouth  10  by  2  inches,  the  jaws  of  which  move 
only  about  one-eighth  of  an  inch  and  make  GOO  bites  in  a  minute.  Ma- 
chines of  this  kind  have  been  successfully  used  in  preijaring  ores  for 

jigs. 

At  the  Churprinz  mine,  Freiberg,  Saxony,  two  rock  breakers  are  used 
to  prepare  the  lead  ores  for  the  various  concentrating  machines.  One 
breaker  takes  the  rough  ore  as  it  comes  from  the  mine  and  breaks  it  up 
into  coarse  fragments ;  these  pass  to  a  second  breaker  with  the  jaws  set 
nearer  together,  so  as  to  make  fragments  small  enough  for  jigging.  The 
finer  portions  of  the  first  product  are  separated  .from  the  coarse  by 
means  of  revolving  screens. 

The  fragfaients  of  ores  produced  by  rock  breakers  are  better  adapted 
in  size  and  shape  to  the  operation  of  concentration  by  jigging  than  the 
fragments  made  by  rollers  and  stamps.  When  set  coarse,  for  breaking 
quartz  to  be  fed  to  stamps,  the  product  consists  of  masses  which  do  not 
exceed  a  certain  size,  and  this  permits  a  uniformity  in  the  action  of  the 
stamps  which  cannot  be  obtained  upon  quartz  broken  up  by  hand,  since 
in  the  latter  case  there  is  great  irregularity  in  the  size  of  the  masses, 
and,  as  a  general  rule,  the  hardest  and  toughest  are  the  largest.  With  self- 
feeding  batteries,  it  is  very  important  that  the  ore  should  be  uniformly 
broken,  and  machine-broken  rock  is  especially  well  adapted  to  automatic 
feeding.  When  the  masses  fed  into  batteries  do  not  exceed  a  certain 
size,  the  wear  and  tear  of  grates  is  less  than  when  the  size  is  irregular. 
It  is  easy  also  with  breakers  to  reduce  the  whole  quantity  of  the  ore  to 
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be  stamped  to  fragmeuts  very  much  smaller  tliau  can  be  obtained  by 
liand-breakino-,  unless  by  an  expenditure  of  time  far  beyond  what  the 
ecouomy  of  the  breaking  will  iiermit.  Quartz  thus  reduced  greatly  in- 
creases the  product  of  a  stamp-battery;  the  stamps  have  a  greater  and 
more  effective  blow,  and  mill-men  often  report  that  they  can  work  from 
twenty  to  twenty-five  per  cent,  more  quartz  with  a  breaker  than  with- 
out it,  the  battery  being  the  same. 

The  jaws  of  the  breaker  are  the  only  x^arts  subjected  to  rapid  wear, 
and  in  California  and  Nevada  it  is  usual  to  provide  the  movable  jaw 
with  movable  faces  of  hard  white  iron.  These  are  made  about  four 
inches  thick,  and  in  such  a  form  that  they  can  be  turned  over  or  end  for 
end,  until  they  are  too  much  worn  to  be  longer  used.  They  are  secured 
to  the  jaw  by  means  of  conical  bolts,  and  bedded  in  zinc  or  refuse  type- 
metal,  in  order  to  have  an  equal  and  solid  bearing.  The  forward  or 
fixed  jaw  can  also  be  reversed  in  its  bed,  and  is  held  back  to  its  place  by 
wedge-shaped  cheeks  on  each  side.  It  is  usual  to  make  both  jaws  with 
vertical  coarse  corrugations  or  furrows,  so  that  the  ridges  of  one  jaw  are 
opposed  to  the  depressions  on  the  other,  thus  giving  a  zig-zag  form  to 
the  aperture  at  the  bottom.  This  tends  to  prevent  long  and  thin  pieces 
from  slipping  through  without  being  broken :  but  it  is  not  otherwise 
essential  to  the  satisfactory  operation  of  the  machine,  and  plain  jaws 
are  frequently  used. 

CRUSHING  BY  ROLLERS. 

Before  the  introduction  of  rock  breakers,  the  most  common  method  of 
crushing  was  by  strong  iron  rollers,  revolving  slowly  in  close  contact  or 
pressed  together  by  powerful  weighted  levers.  The  stuff"  was  allowed  to 
drop  from  a  hopper  between  the  rollers,  and  motion  having  been  given  to 
one  by  means  of  steam  or  water  power  the  other  roller  was  carried 
around  by  friction.  This  form  of  crusher  is  generally  known  as  the 
Cornish  crusher  or  rolls,  and  is  much  used  at  the  metalliferous  mines  in 
Cornwall  and  elsewhere  abroad.  One  was  erected  at  the  Keystone 
copper  mine  in  Calaveras  County,  California,  a  few  years  ago  for  crush- 
ing copper  ore  preparatory  to  jigging. 

The  figure  annexed  will  serve  to  give  an  idea  of  the  general  form  of 
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construction  of  the  Cornish  crusher.  The  rolls  are  supported  by  very 
strong  bearings,  in  a  frame  strengthened  by  wrought-iron  bolts.  In  the 
construction  here  shown,  the  rollers  are  kept  in  contact  by  India-rubber 
springs,  or  buffers,  of  great  elastic  force,  one  on  each  side  of  the  frame. 
Each  buffer  is  composed  of  six  rubber  disks,  one  inch  thick,  separated 
by  a  disk  of  iron  one-quarter  of  an  inch  thick.  The  necessary  initial 
pressure  is  obtained  by  means  of  two  strongly-made  screws  in  the  axes 
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of  the  buffers;  aud  by  screwing  up  or  unscrewing  the  nuts  on  these 
screws  the  pressure  may  be  increased  or  diminished,  according  to  the 
necessities  of  the  case.  It  is  evident  that  it  woukl  not  answer  to  rigidly 
fasten  the  rolls  in  contact.  The  accidental  dropping  of  a  steel  tool, 
such  as  a  drill  or  a  hammer-head,  between  them  would  break  the  ma- 
chine ;  and,  moreover,  they  would  not  crush  as  fast  and  well  without  a 
certain  amount  of  yielding  to  the  materials  carried  through  between 
them.  But  the  use  of  rubber  springs  is  a  novel  way  of  giving  the 
necessary  resistance.  It  is  usually  accomplished  by  means  of  weighted 
levers,  the  short  arms  of  which  being  bent  downward  jiress  upon  a 
cylindrical  bar  or  follower,  which  bears  directly  upon  the  back  of  one 
of  the  bearing  blocks  of  the  roll ;  or,  what  amounts  to  the  same  thing, 
the  lever  is  made,  by  means  of  rods,  to  draw  the  bearing  of  one  roll 
toward  the  other,  tlius  keeping  the  surfaces  of  the  rolls  in  contact.  The 
amount  of  the  pressure  is  determined  by  the  exteut  to  which  the  lever 
is  weighted.  This  is  the  usual  Cornish  method ;  that  by  springs  of  rub- 
ber has  been  tried  in  Germany.  The  great  advantages  of  springs  are, 
that  the  machine  occupies  less  space  than  when  fitted  with  levers,  aud 
that  the  resistance  or  crushing  pressure  increases  with  the  degree  of 
separation  of  the  rolls,  whereas  with  the  weighted  levers  the  pressure 
is  constant. 

In  practi(;e  it  is  found  that  the  product  of  rolls  geared  together  is 
greater  than  when  one  is  carried  around  merely  by  the  friction  of  the 
stuff  crushed.  It  is  also  usual  to  have  three  or  more  rolls  where  the 
crushing  is  wholly  done  by  rolling.  The  upper  pair  are  set  so  as  to  take 
in  large  masses ;  and  to  increase  the  hold  of  the  surface  of  the  rollers 
upon  the  umsses  they  are  made  fluted.  The  fragments  falling  from  this 
first  pair  of  roUs  are  divided  between  two  pairs  set  below  and  pressed 
closely  together. 

The  diameter  of  crushing  rolls  varies  from  14  inches  to  34  inches,  (27 
inches  is  a  common  diameter,)  and  the  length  or  breadth  of  face  from 
12  inches  to  22  inches.  The  rolls  at  the  mine  of  Devon  Great  Consols 
in  Cornwall  are  very  large,  having  34  inches  diameter,  and  22  inches 
face,  aud  a  pressing  force  on  the  rolls  of  458  hundred-weight,  revolving 
seven  times  per  minute,  and  crushing  65  tons  in  10  hours,  at  a  cost  of 
2^  pence  per  ton. 

The  annexed  tabular  statement  of  dimensions  of  rollers  at  various 
mines  will  give  further  details.* 

*  Extracted  from  Hunt's  edition  of  Ure's  Dictionary . 
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*  Goldscope  bas  two  sets  of  rolls,  one  fluted,  the  other  plain, 
t  Two  sifters,  one  24  inches,  the  other  22  inches  in  diameter. 
X  Jacob's  ladder,  192  feet. 

WEAR   OF  ROLLS. 

Tlie  surface  of  rollers  soon  becomes  much  worn ;  and  when  made  of 
cliilled  iron,  the  irregularity  of  the  chilling  is  soon  made  manifest  by 
the  unequal  wearing  away,  the  soft  parts  being  hollowed  out,  while  the 
harder  remain  in  ridges  or  irregular  bulges.  It  is  therefore  found 
preferable  to  use  ordinary  hard  pig  iron,  or  a  mixture  of  hard  white  iron, 
similar  to  that  used  for  the  dies  and  shoes  of  stamps.  The  rolls  are  also 
made  with  an  outer  casing  or  shell,  a  short,  hollow  cylinder,  that  can  be 
slipped  upon  the  axis  or  core  of  the  roll,  and  removed  when  too  much 
worn.  This  is  usually  cast  so  as  to  make  a  firm  lock-joint  upon  the  core, 
or  it  is  keyed  by  means  of  two  or  three  keys  or  wedges  slipped  into^ 
recesses  extending  through  from  one  side  to  the  other  at  the  line  of 
junction,  one-half  of  the  hole  being  in  the  core  and  the  other  half  in 
the  shell. 

The  annexed  figure  shows  a  method  of  securing  the  facing  upon  rolls 
by  tapering  keys.*  The  outer  cylinder  CO  can  be  slippetl  off  and  on 
the  central  conical  cylinders  without  difficulty,  and  is  secured  in  its  place 
by  six  tapering  or  wedge-like  keys,  K  K,  placed  at  equal  distances  around 
the  axis,  and  firmly  held  by  the  strong  nuts  at  one  side.  This  drawing 
is  one-ninth  full  size.  The  roll  has  14  inches  diameter  and  9  inches 
face.  In  all  crushing  machines  of  this  description  a  large  amount  of 
the  stuff  must  necessarily  be  passed  through  between  the  rolls  several 
times ;  for  it  is  evident  that  when  a  hard  lump  of  ore  x^asses  through 

*  This  figure  is  taken  from  the  Jahihuch  fur  deu  Berg-und-HUtteu-Maun,  18G7.   Taf.  ii. 
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and  separates  the  rollers  more  than  is  usual,  a  considerable  quantity  of 
stuif  drops  through  without  being  acted  on.  The  result  is  the  same 
wh en  the  rollers  are  fed  too  rap- 


idly; they  are  kept  asunder 
most  of  the  time,  and  much 
coarse  and  uncrushed  material 
passes  through. 

The  crushed  product  is  al- 
ways received  upon  gratings  or 
a  revolving  screen,  by  which 
all  the  fine  or  suificiently  bro- 
ken portions  are  sifted  out. 
The  coarse  fragments  which  re- 
quire to  be  again  crushed  are 
dropped  into  a  raff-wheel,  or 
elevator,  by  which  they  are  car- 
ried to  the  upper  floor  or  plat- 


Eoller — ^Freiberg,  Saxouy. 


form  and  thrown  out,  ready  to  be  shoveled  into  the  ho])per  again. 
This  raft'-wheel  is  usually  15  feet  in  diameter,  and  resembles  a  water- 
wheel,  but  is  made  with  the  buckets  turned  inward.  This  forms  a  succes- 
sion of  box-like  cavities,  from  which  the  ore  falls  out  when,  by  the 
revolution  of  the  wheel,  they  are  carried  to  the  top  and  inverted. 

Eollers  are  usually  driven  by  strong  gearing,  but  at  the  Exposition  in 
1SG7  a  set  of  rolls  exhibited  by  Messrs.  Huet  «&  Geyler  were  driven  by 
a  belt,  as  is  also  a  machine  at  Freiberg,  in  Saxony.  M.  Huet  mentions 
rolls  with  as  great  a  diameter  as  1™.  20;  but  the  rollers  in  machines  of 
their  construction,  driven  by  a  belt  upon  a  shaft  carrying  at  the  oppo- 
site end  a  small  pinion,  working  into  a  large  spur-wheel  upon  the  end 
of  the  shaft  of  one  of  the  rollers,  did  not  exceed  0™.09  in  diameter. 

The  hoppers  of  rollers  for  crushing  large  quantities  of  stuff  are  usually 
made  large  enough  to  hold  a  ton. 

LUNDGREN'S  pulverizing  BARRELS. 

An  apparatus  for  fine  crushing  by  means  of  rolling  in  a  cylinder  with 
a  great  number  of  small  balls  of  hardened  iron,  was  erected  and  used 
for  a  time  at  the  Benton  Mills,  upon  the  Merced  Eiver,  but  was  finally 
abandoned.  The  cylinder  or  barrel  used  was  made  of  boiler  iron,  lined 
on  the  inside  with  shoes  of  hard  iron,  one  inch  thick.  Its  length  was 
three  feet  and  diameter  five  feet.  The  material,  consisting  of  tlie  bat- 
tery sands,  was  screened  and  introduced  in  charges  of  G50  pounds. 
Some  2,000  pounds  of  chilled  iron  bullets,  half  an  inch  in  diameter,  were 
then  added,  and  the  whole  made  to  revolve  on  its  axis  slowly,  about  26 
revolutions  in  a  minute,  for  one  and  a  quarter  hours,  at  the  end  of 
which  time  the  sand  was  reduced  to  a  fine  powder.  The  wear  upon  the 
balls  is  said  to  be  very  slight. 

CRUSHING  BY  PERCUSSION — CENTRIFUGAL  CRUSHERS. 

For  crushing  minerals  and  other  hard  substances  by  projection  from  a 
revolving  wheel  or  disk,  an  apparatus  was  devised  and  operated  for  a 
time  by  Messrs.  Whelpley  &  Storer,  in  Boston,  Massachusetts.  To  the 
part  for  coarse  crushing  they  gave  the  name  of  ivMrling  table.  This  is 
a  saucer-shaped  mass  of  metal,  three  and  a  half  feet  in  diameter,  weigh- 
ing 800  or  1,200  pounds,  and  revolved  horizontally  with  great  velocity, 
as  great  as  1,025  times  per  minute.    This  table  or  disk  forms  the  bot- 
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torn  of  a  circular  cast-iron  stationary  tub,  eighteen  inclies  deep,  tlio 
sides  of  wliicli  are  perforated  so  as  to  allow  small  fragments  to  pass  out. 
The  table  is  so  supported  upon  a  vertical  shaft,  with  a  steel  pivot  resting 
in  a  cup  of  oil,  that  it  revolves  with  but  little  friction,  and  the  high  ve- 
locity of  rotation  is  maintained  with  but  little  expenditure  of  power. 
When  any  hard  substance,  such  as  a  mass  of  quartz,  is  thrown  into  the 
cavity  during  the  rapid  rotation  of  the  table,  it  is  at  once  forcibly  thrown 
outward  against  the  grates,  and,  falling  backward  in  fragments,  these 
are  in  turn  thrown  rapidly  outward  again  by  the  centrifugal  force,  and 
the  operation  is  repeated  until  the  fragments  are  small  enough  to  pass 
through  the  perforations  and  escape  to  an  outer  chamber.  If  these  per- 
forations are  half  an  inch  in  diameter,  the  fragments  of  the  quartz  will 
be  like  small  gravel  mixed  with  sand.  It  is  claimed  that  one  of  these 
tables  will  reduce  more  than  200  tons  of  ordinary  quartz  in  pieces  from 
three  or  four  inches  in  diameter  to  the  size  of  coarse  gravel  in  twenty- 
four  hours.  The  inventors  allow,  in  practice,  an  average  of  ten-horse 
power  for  the  full  working  of  one  of  these  tables,  and  they  rate  the  ex- 
penditure of  ijower  at  about  one  and  a  half-horse  power  per  hour  for 
each  ton  of  quartz.  To  obtain  this  result  the  velocity  of  the  table  must 
exceed  1,000  revolutions  per  minute.  Blocks  of  hard  white  iron,  such 
as  Franklinite,  are  bolted  upon  the  outer  edge  and  face  of  the  table. 
These,  at  high  velocities  of  rotation,  first  strike  the  mass  to  be  broken 
and  splinter  it  before  it  reaches  and  wears  the  surface.  With  low  ve- 
locities the  machine  is  rapidly  worn  and  injured,  by  the  dragging  of  the 
stone  over  its  surface.  With  the  higher  velocities  only  the  edges  of  the 
hammers  or  iron  blocks  are  worn,  and  these  blocks  last  a  much  louger 
time  in  i^roportion  to  the  amount  of  work  done.  The  balance  of  this 
revolving  table  is  regulated  by  bolting  pieces  of  iron  to  its  under  side. 
This  machine  is  not  intended  to  be  used  as  a  pulverizer^  but  rather  as  a 
breaker,  taking  stuff  three  to  six  inches  in  diameter  and  reducing  it  to 
the  condition  of  mixed  sand  and  gravel,  with  a  small  percentage  of 
dust.  For  carrying  the  reduction  still  further  and  gaining  a  product  as 
fine  as  dust,  another  form  of  centrifugal  apparatus,  called  the  pulver- 
izer, is  used. 

The  pulverizer,  as  described  by  the  same  inventors,  consists  of  four 
parts  or  elements:  1.  An  automatic  feeding-mill,  which  furnishes  a  reg- 
ular and  constant  supply  of  the  material  to  be  pulverized.  2.  An  iron 
drum  or  cylinder,  containing  an  air-wheel,  which  converts  the  sand  or 
gravel  into  dust,  chiefly  by  the  action  of  the  particles  upon  themselves 
in  the  rotary  currents  of  air  created  by  the  wheel.  The  material  can  be 
retained  in  the  cylinder  until  it  is  completely  reduced.  3.  A  fan-blower, 
by  which  the  dust  is  drawn  from  the  pulverizing  drum  as  fast  as  it  is 
generated.  4.  The  dust  so  drawn  off  is  received  and  collected  in  a 
chamber  or  series  of  chambers. 

The  pulverizing  cylinders,  in  use  for  two  years  or  more,  chiefly  in 
crushing  bones,  were  forty-two  inches  in  diameter  and  eighteen  inches 
in  breadth.  They  had  twenty-four  paddles  or  arms  of  hard  white  iron, 
six  inches  long  by  three  and  a  half  in  breadth.  The  revolution  was  in 
a  vertical  plane.  It  was  found  by  experience  that  the  proper  velocity 
for  economical  results  was  about  1,025  turns  in  a  minute.  "  This  will  re- 
quire fifteen  horse-power  to  produce  1,500  pounds  of  quartz  powder, 
four-fifths  of  which  should  pass  through  a  sieve  of  one  hundred  threads 
to  the  linear  inch."  The  inventors  further  state  that  a  very  fair  esti- 
mate of  production  allows  one  hundred  pounds  per  hour  of  average  dust 
to  the  horse  power. 

Efforts  have  been  made  in  California  to  perfect  a  form  of  rotary 
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crusher  for  dry  crushing,  and  the  mining  public  is  indebted  chiefly  to 
Mr.  Moore,  of  the  Vulcan  Foundr^^,  for  persistent  efforts  to  solve  the 
problem  of  a  cheap  and  durable  machine  for  dry  crushing  upon  this 
principle.  Much  money  was  expended,  and  for  a  time  it  seemed  as  if 
success  had  been  attained,  but  the  practical  difficulties  inherent  in  this 
method  proved  insurmountable  and  the  efforts  to  perfect  the  apparatus 
ceased.  One  of  the  chief  diflQculties  was  found  to  be  the  excessive  vi- 
bration of  the  revolving  disk  at  the  required  high  velocity,  the  result  of 
unequal  wearing.  The  details  of  the  experiments  made  at  the  Vulcan 
would  form  a  very  interesting  and  valuable  contribution  t )  mechanical 
engineering,  and  it  is  regretted  that  expected  details  on  the  subject  have 
not  been  received  in  time  for  insertion  here. 


CHAPTER  LXXIX. 
STAMPS  AND  STAMP  MILLS. 

The  stamp  is  the  oldest,  simplest,  and  most  effective  machine  for 
crushing  ores  to  powder.  The  breaker  and  Cornish  rolls,  already  de- 
scribed, act  by  direct  slow  i^resure  ;  while  stamps  in  falling  acquire  mo- 
mentum, and  strike  sharp,  quick  blows  upon  the  mass  to  be  broken. 

Thef  iron  stamj)  batteries,  now  in  use  upon  the  Pacific  coast,  are 
made  chiefly  at  San  Francisco,  and  have  been  carried  to  a  high  degree 
of  perfection  by  the  joint  efforts  and  experience  of  the  mill-men  and  the 
metallurgical  and  mechanical  engineers.  It  is  but  just  to  state  that  the 
stamp  batteries  made  there  are  superior  for  gold  and  silver  working  to 
those  in  any  other  part  of  the  world,  and  that  they  have  become  the 
type  to  be  followed  in  the  construction  of  batteries  in  Chicago,  New 
York,  and  elsewhere. 

It  is  now  very  rare  in  California  to  find  the  old-fashioned  timber, 
square-stem  stamp  lifted  by  a  wooden  or  iron  cam  set  into  a  large  shaft. 
Some  that  were  erected  in  Grass  Valley  several  years  ago  are  still  in 
existence ;  but  the  round  stamjjs  with  cylindrical  iron  stems,  free  to 
rotate  in  the  supports  or  guides,  are  now  used  almost  exclusively  in 
California  and  Nevada. 

The  whole  stamp  is  composed  of  the  following  parts :  the  stem,  the 
tappet,  the  stamp-head  or  socket,  and  the  shoe.  The  mass  of  hardened 
iron  on  which  it  falls  is  called  the  die,  and  this  is  placed  in  the  cast- 
iron  box  called  the  mortar. 

The  stem  is  usually  made  of  3-inch  or  3i-inch  round  iron,  from  10  to? 
12  feet  in  length,  and  turned  off  in  a  lathe  and  finished  so  as  to  be  truly 
cylindrical,  and  equal  in  diameter  in  every  part  except  for  a  few  inches; 
at  the  lower  end,  which  is  made  tapering,  so  as  to  fit  into  a  conical  hole- 
in  the  top  of  the  head. 

The  tappet,  or  lifter,  as  it  is  sometimes  called,  is  secured  upon  the- 
upper  part  of  the  stem,  and  forms  a  projection  three  or  four  inches 
wide,  under  which  the  cam  catches  and  lifts  the  stamj). 

The  first  of  the  annexed  figures  is  a  vertical  section  of  the  tappet  as 
it  appears  fixed  upon  the  stem  A ;  and  the  second  an  end  view  or  plan^ 
the  contrivance  for  securing  it  to  the  stem  being  shown  in  both. 

The  tappet  is  made  of  cast  iron,  and  weighs  from  GO  to  70  pounds.   It 
is  alike  at  both  ends,  so  that  when  one  becomes  worn  it  can  be  reversed 
upon  the  stem.    Formerly  the  tappets  were  attached  to  the  stems  by 
H.  Ex.  Doc.  207 42 
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means  of  screw  threads  cut  upon  the  hitter,  the  tappet  being  screwed 
down  as  a  nut  upon  a  bolt ;  afterward  key  seats  were  cut  to  receive  a 
transverse  key;  but  these  methods  have  been 
superseded  by  the  much  more  simple  and  conve- 
nient device  invented  by  Zenas  Wheeler,  of  Cal- 
ifornia, which  has  given  his  name  to  the  tappet. 
The  tappet  is  cast  with  a  rectangular  recess 
-^  in  one  side  of  the  hole,  for  the  stem.  Into  this 
)  recess  a  "  gib, "  B,  is  placed.  This  is  a  rectan- 
gular block  of  wrought  iron,  flat  on  one  side  but 
hollowed  on  the  other,  so  as  to  fit  the  curvature 
of  the  stem.  Two  trans- 
verse slots  or  openings  at 
the  back  of  the  recess  are 
provided  for  keys  or  wedges 
K  K,  by  which  the  "  gib  "  is 
wedged  i)owerfully  against 
the  stem,  so  that  tho  tap- 
pet is  firmly  secured  at  any 
desired  place  upon  the 
stem.  Thus  no  key  seat  or 
change  of  the  form  of  the 
stem  is  required,  and  the 


Stani]!  Tappet — section. 


Stamp  Tappet — plan. 
tappet  can  at  any  time  be  removed  without  difficulty  merely  bv  driv- 
ing out  the  keys. 

The  stamp-head  or  socket,  as  shown  in  the  annexed  figure,  is  cylindri- 
cal, and  made  of  the  toughest  cast  iron,  strengthened  with  wrought  iron 
hoops  or  bands,  C  C,  C  0,  at  the  top  and  bottom,  shrunk  on  while  hot. 
It  is  cast  with  two  conical  openings,  or  sockets,  one 
in  each  end,  the  ui^per  being  for  the  reception  of  the 
tapered  end  of  the  stem  A,  and  the  lower  and  larger 
opening,  B,  for  the  shank  of  the  shoe.  D  D  represent 
transverse  rectangular  openings,  or  key- ways,  by  means 
of  which  steel  wedges  can  be  inserted,  so  as  to  bear 
either  against  the  end  of  the  stamp-stem  or  against 
the  end  of  the  shank  of  the  shoe,  for  the  purpose  of 
driving  either  out.  This  is  often  necessary  for  the 
shoe,  when  by  wearing  it  has  be- 
come too  thin,  and  has  to  be  re- 
placed with  another.  The  stamp- 
head  is  made  in  this  form  for  the 
purpose  of  facilitating  the  removal 
of  the  shoe.  With  proper  care  the 
socket  lasts  for  years,  and  after 
being  once  attached  to  the  stem 
Stamp-bead,  need  uot  be  removed ;  but  the  shoe 
wears  out  in  a  few  weeks. 

The  form  of  the  shoe  is  shown  by  S  in  the  annexed 
figure,  and  the  die  by  D.  Both  are  round,  in  hori- 
zontal section,  and  are  cast  of  the  hardest  and  tough- 
est white  iron.  The  shoes  are  iisually  eight  inches 
in  diameter  across  the  face,  and  six  inches  in  length 
or  height  from  the  face  to  the  shank.  The  die  corre- 
sponds in  diameter  at  the  face,  but  they  are  often  ^ 
made  with  a  broader  face,  sometimes  squaa^e,  and 
fitted  into  recesses  in  the  bed  of  the  mortar.    They        shoe  and  Die 
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are  made  of  the  same  iron  as  the  shoes,  and  are  renewed  as  fast  as 
worn  out. 

It  is  usual  for  the  manufacturers  to  ship  these  different  parts  of  the 
stamp  disconnected,  since  their  construction  permits  of  their  being 
united  with  ease,  wlien  they  are  to  be  placed  in  the  battery.  In  order 
to  fasten  on  the  tappet,  we  have  seen  that  it  is  only  necessary  to  slip  it 
on  the  stem  and  then  wedge  it  fast  by  means  of  the  keys  and  the  gib. 
To  attach  the  stamp-head  it  is  only  necessary  to  place  the  socket  upon 
the  die  in  the  mortar,  and  let  the  tapered  end  of  the  stem  drop  verti- 
cally into  it.  A  few  blows  with  a  hammer  upon  the  upi^er  end  of  the 
stem  will  wedge  it  firmly  into  the  head,  and  it  is  made  tighter  bj-  allow- 
ing it  to  dro]),  head  and  all,  upon  the  die.  This  is  regarded  as  a  per- 
manent connection  ;  but  with  the  shoe  the  case  is  different,  and,  to  ren- 
der it  less  difficult  to  remove  this  part  when  worn  out,  the  shank,  be- 
fore being  inserted  into  the  socket,  is  covered  with  strips  of  pine,  about 
one-quarter  of  an  inch  thick.  These  are  held  in  place  by  a  string,  while 
the  shoe  is  placed  in  its  proper  place  upon  the  die,  and  the  stamp-head 
is  allowed  to  fall  upon  it.  It  becomes  tightly  wedged  in  the  conical 
socket,  and  may  he  raised  with  the  stamp.  After  dropping  a  few  times 
upon  the  die,  (protected  by  a  bit  of  plank,)  it  is  driven  "home;"  but 
there  must  be  a  little  space  left  between  the  top  of  the  shoe  and  the 
lower  surface  of  the  stamp-head.  A  stami)  thus  put  together,  with  a 
three-inch  stem  and  a  200-pound  head,  will  weigh  about  G20  pounds, 
the  tappet  weighing  70  pounds  and  the  shoe  95  pounds. 

The  smootli,  round  stem  of  the  stamp  permits  it  to  revolve  in  rising 
or  falling,  so  that  all  sides  of  the  shoe  are  turned  in  succession  toward 
the  side  where  the  quartz  or  ore  is  fed  in,  this  being  the  side  where  the 
stamps  with  square  stems  are  most  rapidly  worn  away,  because  on  this 
side  the  coarse  material  to  be  crushed  is  most  abundant.  By  tui-ning 
the  stamj)  constantly  in  the  battery  this  wear  is  equalized.  Shoes 
should  not  be  allowed  to  remain  in  the  head  until  they  are  entirely 
worn  out,  as  the  wear  will  be  partially  u^ion  the  wrought  iron  band  of 
the  head,  and  thus  weaken  it.  When  no  moie  than  one  inch,  or  three- 
quarters  of  an  inch  in  thickness  is  left,  the  old  shoe  should  be  wedged 
out  and  a  new  one  j)ut  in. 

It  is  very  important  that  shoes  and  dies  should  be  equally  hard 
throughout,  so  that  they  may  wear  away  equally  in  all  their  exposed 
parts. 

To  manufacture  shoes  and  dies  of  good  quality  for  stamp  batteries 
requires  considerable  judgment  and  experience.  The  proper  selection 
and  mixture  of  the  iron  is  of  first  importance.  Ordinarj^  iron  when 
chilled  in  iron  molds  is  hard  upon  the  outside,  or  to  a  slight  depth, 
while  within  this  hardened  crust  it  is  soft,  and  soon  wears  awaj',  so  that 
a  shoe  made  in  this  manner  becomes  hollowed  out  like  a  saucer,  as  soon 
as  the  hard  crust  or  chill  of  the  face  is  cut  through.  A  shoe  made  of 
hard  white  iron,  weighing  95  pounds,  will  last  for  six  weeks,  sometimes 
longer;  but  ordinary  iron  will  wear  out  in  a  month.  A.  die  four  inches 
thick,  and  weighing  60  j)ounds,  will  last  five  or  six  weeks.  A  worn-out 
shoe  and  die  will  not  together  weigh  more  than  30  to  38  pounds. 

This,  however,  depends  upon  the  judgment  of  the  mill  superintendent. 
Some  mill-men  use  the  shoes  and  dies  much  longer  than  others.  The 
above  is  the  experience  at  the  Princeton  mill  of  24  stamps,  on  the  Mari- 
posas  estate.  These  stami)s  weighed  about  500  pounds,  and  crushed  about 
45  tons  of  hard  quartz  in  each  twenty-four  hours.  The  actual  wear  of 
shoes  and  dies  was  found  to  be  about  1.54  pounds  of  the  iron  per  ton  of  ore 
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crushed.    The  wear  of  the  shoe  alone  is  generally  estimated  to  be  from 
oue-half  to  one  pound  per  ton  of  hard  quartz  crushed. 


BATTERY  MORTARS. 

In  the  old-fiishioned  batteries,  the  mortar  or  coffer  in  which  the  stamps 
act  is  made  of  plank,  bolted  to  a  timber  frame  and  lined  with  sheet-iron, 
and  fitted  with  a  cast-iron  bed  or  shallow  trougli  at  the  bottom,  which 
serves  as  the  die  or  anvil.  But  in  working  gold  ores  it  becomes  of  the 
first  importance  to  prevent  all  leakage  in  the  batteries,  especially  where 
quicksilver  is  used.  With  wooden  mortars  this  is  next  to  impossible, 
particularlv  if  they  ever  remain  idle  for  a  few  days  or  weeks,  and  are 
allowed  to  dry.  It  moreover  requires  considerable  time  and  skill  to 
construct  a  mortar  of  wood  in  the  most  approved  form,  and  in  a  region 
where  time  is  so  valuable  as  it  is  in  all  newly  discovered  gold  and  silver 
regions,  it  is  a  great  advantage  to  have  mortars  already  made,  which 
only  require  to  be  set  upon  a  suitable  foundation  to  be  complete.  Cast- 
iron  mortars  fulfill  all  the  required  conditions,  and  they  are  now  and 
have  been  for  many  years  in  general  use  in  the  mines  of  the  West. 
They  are  made  in  many  forms,  and  of  various  thickness  and  weight,  by 
diflexent  establishments,  but  the  following  notices  of  the  principal  forms 
made  by  H.  J.  Booth  &  Co.,  at  the  Union  Iron  Works,  San  Franciso,* 
will  suflice  to  show  the  general  style  of  construction  of  all.  They  weigh 
from  2,000  to  4,000  pounds,  and  are  cast  in  one  piece,  with  the  excep- 
tion of  the  section  mortar,  intended  for  transportation  in  pieces  in  moun- 
tainous regions. 

Hiqh  mortar. — The  mortar  in  common  use  upon  the  Pacific  coast  is 
known  as  the  high  mortar,  and  is  here  represented  in  cross-section  and 
in  front  view. 


Iligli  Mortar. 

It  is  four  feet  long,  four  feet  high,  and  weighs  about  3,000  pounds.  They 
can  be  made  for  three,  four,  five,  or  six  stamps;  but  five  stamps  to  each 
mortar  are  found  to  work  best.  The  ore  to  be  stamped  is  fed  through 
the  longitudinal  opening  B  at  the  back  of  the  mortar,  and  falls  upon 
the  dies  (not  shown)  ranged  side  by  side  in  the  bottom. 

All  the  rock  is  supposed  to  have  been  made  small  enough  by  the 
breaker  to  pass  through  the  narrow  opening  at  the  top.     The  large 

*  I  am  indebted  to  this  firm  for  original  working  drawings  from  wkich  tlie  figures  of 
batteries  and  stamps  have  been  reduced. 
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opening  in  the  front  of  the  mortar  is  intended  for  the  screen,  made 
of  Enssian  sheet  iron,  punched  Tvitli  fine  holes.  This  is  screwed  or 
tacked  securely  to  a  wooden  frame,  which  is  slid  into  grooves  C  in  the 
section,  cast  in  each  end  of  the  frame,  and  is  firmly  secured  there  by 
long  wedges  of  iron.  Two  lugs  or  ears  of  cast  iron,  placed  at  equal  dis- 
tances at  the  bottom  of  the  opening  iu  the  front  of  the  mortar,  serve 
to  sustain  the  screen-frame  iu  front.  The  whole  mortar  is  securely 
bolted  down  to  the  foundation  through  the  heavy  flanges  cast  upon  the 
bottom. 

Section  mortars. — Mortars  which  have  to  be  transported  into  places 
difficult  of  access  are  made  in  sections  so  that  they  can  be  taken  apart 
and  packed  upon  the  backs  of  mules.  These  are  called  section  mortars, 
and  their  construction  is  shown  in  the  accompanying  figures.     This 


Section  Mortar. 


mortar,  like  the  preceding,  is  for  five  stamps,  and  is  four  feet  long. 
The  upper  portions  A  A  are  made  of  boiler  iron.  The  feed  opening  is 
shown  at  B.  There  are  double  screens  D  D,  one  on  each  side.  The 
method  of  securing  these  screens  to  the  openings  by  means  of  movable 
lugs  or  clamps,  is  also  shown.  The  bottom  is  cast  in  sections  c  c  c,  and 
these  are  accurately  fitted  together  with  tongued  and  grooved  joints, 
planed,  and  held  by  heavy  iron  bolts  running  through  them  from  end 
to  end,  and  secured  by  strong  nuts  upon  the  outside. 
DonneWs  mortar. — A  form  of  mortar  known  as  Dounell's  is  sllo^^n  by 


Doimell's  Mortar. 
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the  jQgiires.  The  ore,  as  in  the  other  mortars,  is  thrown  in  at  the  feed 
openiug  B,  in  the  section,  and  the  delivery  is  through  one  of  the  two 
openings  in  front  and  in  the  back.  The  screen  C  is  narrow  and  is  placed 
high  above  the  dies,  and  occupies  only  a  part  of  the  opening  in  front. 
The  lower  portion  of  this  opening  and  the  opening  in  the  back  is  closed 
by  a  door  of  wood  A  A,  covered  on  the  inside  by  a  sheet  of  amalga- 
mated copper  which  catches  and  retains  the  particles  of  gold.  By  re- 
moving the  screen  0,  and  making  the  door  A  higher,  it  may  be  used  as 
a  float  mortar. 

Dry  mortars. — Wet  stamping  or  crushing  is  general  in  California. 
Mortars  for  dry  crushing  are  exceptional  in  that  State ;  but  the  silver 
mills  of  Nevada,  crushing  ore  which  has  to  be  subsequently  roasted,  re- 
quire this  form.  Screens  for  the  latter  are  placed  higher  and  are  made 
wider,  and  wire-cloth  is  substituted  for  x^erforated  iron  plates. 

BATTEEY  SCREENS. 

Screens  for  working  ores  wet  are  generally  made  of  Eussia  sheet  iron, 
of  the  softest  and  toughest  quality,  punched  with  fine  round  holes  by 
means  of  a  machine.  The  size  of  these  holes  varies  from  number  nine 
of  the  common  sewing  needles  to  number  one,  the  punches  used  being 
made  of  needles.  Number  one  is  thus  the  coarsest  screen.  The  diam- 
eter of  the  holes  of  a  No.  4  screen  is  one-twenty-fourth  of  an  inch,  and 
there  are  144  holes  in  a  square  inch.  In  a  No.  6  screen,  the  holes  are 
one-fortieth  of  an  inch  in  diameter,  and  there  are  324  in  a  square  inch. 
The  screens  vary  in  length  from  three  to  three  and  a  half  feet  accord- 
ing to  the  length  of  the  mortar,  and  are  from  ten  to  fifteen  inches  wide. 
When  wooden  frames  are  used,  the  punched  screens  are  tacked  on  at 
the  edges  with  common  carpet  tacks,  a  strip  of  baize  or  blanket  being 
placed  under  the  edge,  to  make  a  tighter  joint  and  to  facilitate  the  re- 
moval of  the  screen  when  worn  out.  The  screens  are  also  secured  in 
iron  frames,  made  with  cross-bars  so  as  to  sustain  them. 

Sometimes  the  holes  in  the  sheet  iron  are  made  in  the  form  of  narrow 
slits,  about  one-third  of  an  inch  long,  with  a  view  of  increasing  the  ra- 
pidity of  the  discharge  of  the  stamped  stuff.  For  the  same  purpose, 
the  screens  are  not  placed  vertically  in  the  mortars  but  are  inclined 
foward  at  the  top,  as  indicated  in  the  figures  of  mortars,  by  the  recess 
for  the  reception  of  the  screen  frames. 

CAjMS  AND   CAIM-SnAFTS. 

The  stamps  of  California  batteries  are  lifted  by  iron  cams,  keyed  upon 
iron  shafts,  and  revolving  at  the  side  of  the  stamp  stem  under  the  tappet. 
Wooden  shafts  with  iron  cams  inserted  are  now  seldom  used  upon  the 
Pacific  slope,  though  formerly  common,  and  used  also  in  the  gold  region 
of  the  Carolinas  and  Georgia.  The  iron  cams  are  made  single,  with  one 
arm,  and  also  double,  with  two ;  but  the  single  cam  is  now  generally  pre- 
ferred, as  it  permits  the  shaft  to  be  brought  very  near  to  the  stem  and 
thus  brings  the  commencement  of  the  lifting  surface  of  the  cam  nearly 
under  the  tappet.  Cast  iron  is  used ;  the  bearing  surface,  about  three 
inches  wide,  is  made  smooth  by  grinding ;  and  the  hubs  are  strengthened 
with  wrought-irou  bands.  The  proper  form  of  the  curvature  of  the  cam 
is  a  modified  involute  of  a  circle,  the  radius  of  which  is  equal  to  the 
horizontal  distance  between  the  axis  of  the  cam-shaft  and  the  centre  of 
the  stamp-stem.     The  curvature  should  be  increased  or  made  greater 


THE   MECHANICAL    APPLIANCES    OF   MINING.  663 

than  the  regular  involute,  at  each  end  of  the  cam.  This  is  done  so  as  to 
ease  the  contact,  by  allowing  the  cam  to  commence  to  act  upon  the  tap- 
pet at  the  least  practicable  distance  from  the  axis  of  the  cam-shaft, 
where  the  concussion  is  least,  and  to  prevent  the  outer  end  from 
scraping  or  tearing  along  the  face  of  the  taj)pet.  This  end  is  also  cut 
out  on  one  or  both  sides  so  as  to  prevent  the  corner  from  cutting  the  cir- 
cular edge  of  the  tappet.  The  face  of  the  tappet  should  always  be  at 
right  angles  with  the  radius  of  the  curvature  of  the  cam  at  every  part 
of  its  course.  In  practice  it  is  usual  to  construct  the  cam-curve  by 
means  of  a  string  and  pencil.  This  string  must  be  as  long  as  the  re- 
quired lift  or  rise  of  the  stamp,  added  to  the  distance  between  the  axis 
of  the  cam-shaft  and  the  axis  of  the  stem.  A  circular  disk  of  wood,  with 
a  radius  equal  to  the  last-mentioned  distance,  is  provided,  and,  the 
string  being  fastened  at  the  edge,  is  wound  upon  its  periphery.  It  is 
placed  upon  a  flat  surface  or  sheet  of  jDaper ;  a  pencil  is  fastened  at  the 
free  end  of  the  string,  and  the  latter  is  unwound,  being  kept  taut,  while 
the  point  of  the  pencil  traces  a  line  upon  the  paper  until  the  string  be- 
comes tangent  to  the  circle  at  the  point  of  attachment.  This  gives  the 
involute  with  sufficient  accuracy,  and  it  is  modified  in  practice  as  already 
mentioned.  The  cam-shaft  is  made  of  round  iron,  usually  4i  inches  in 
diameter,  turned  and  finished  off,  and  having  one  and  sometimes  two 
key-seats  cut  in  it  longitudinally  between  the  bearings  for  the  purpose 
of  fastening  the  cams  in  their  places.  One  shaft  is  sometimes  made  to 
run  fifteen  or  more  stamps;  but  an  independent  cam-shaft  for  each 
5-stamp  battery  is  preferable.  If  there  is  a  line  of  several  batteries  a 
counter-shaft  is  used.  The  stamps  are  held  and  guided  in  position  in 
the  mortar  by  guides  above  and  below  the  tappet.  These  guides  are,  by 
preference,  made  of  hard  wood  rather  than  metal.  They  are  made  in 
halves  so  that  by  dressing  off  the  two  opposing  edges  they  may  be 
readily  refitted  to  the  stem  when  they  are  too  much  worn  away.  Oak  is 
preferred ;  but  in  its  absence  pine  is  substituted.  The  friction  of  metal 
guides  is  injurious  to  the  stems.  The  guides  for  a  battery  of  iron  stem- 
stamps  made  in  France  in  1867,  by  Messrs.  Huet  &  Geyler  for  the  mines 
of  Serena,  Spain,  were  made  of  brass,  like  ordinary  journal  boxes,  and 
the  cams  worked  through  a  slot  in  the  centre  of  the  stem 

THE  STAIMP  BATTEEIES  OF  CALIPOENIA. 

Having  now  described  the  various  parts  of  a  battery  in  some  detail,  it 
may  be  well  to  direct  attention  to  their  combination  so  as  to  form  a  com- 
plete stamp-battery  such  as  is  now  in  use  in  the  best  mills  upon  the  Pacific 
slope.  The  annexed  figure  will  serve  to  indicate  the  general  appearance 
and  arrangement  of  one  of  these  batteries  and  the  frame  for  its  support. 

This  is  a  sectional  elevation  of  a  self-feeding  stamp  battery,  as  con- 
structed for  working  gold  quartz.  The  frame  is  of  i)ine  timber  securely 
braced  and  held  by  tie-rods.  One  end  of  the  iron  mortar  is  supposed 
to  be  removed  so  as  to  show  the  interior.  The  hopper-shaped  box,  0, 
is  the  self-feeding  arrangement.  It  is  shaken  at  each  blow  of  the  stamp 
by  means  of  an  upper  tappet  which  strikes  upon  one  arm  of  a  lever,  by 
which  motion  is  communicated  to  the  forward  end  of  the  feed-box,  C. 
It  will  be  observed  that  the  cam-shaft  is  driven  by  a  belt  running  from 
a  counter  puUey  below.  The  double  cam  is  shown,  and  the  movable  arm 
or  bar  used  to  hold  or  "  hang  up"  the  stamp  when  the  battery  is  not  in 
action.  The  scale  of  this  drawing  is  about  one-quarter  of  an  inch  to  one 
foot. 
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Battery  for  working  gold  quartz. 

The  next  figure  shows  the  constriictioD  of  a  battery  and  its  frame 
for  a  wet-crushing  silver  mill.  The  ore,  after  passing  through  a  Blake's 
rock-breaker,  is  received  in  the  feeding  box  mounted  u])on  rollers. 
From  this  it  drops  into  the  mortar.  This  mortar  is  made  with  grates 
upon  each  side.  The  stamped  ore,  after  settling  in  vats,  is  worked  by 
charges  in  pans.  The  framework  of  this  battery  is  different  from  the 
preceding,  but  the  arrangements  for  feeding,  hanging  lii^  stamps,  &c., 
are  similar. 
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"Wet-crusliiDc;  Silver  Battery. 


HOWLAND'S  ROTARY  BATTERY. 

This  is  a  compact  and  portable  form  of  battery,  desigued  and  patented 
by  W.  H.  Howland.  It  was  introduced  to  the  notice  of  the  mill-men  of 
California  and  Nevada  several  years  ago,  and  was  at  first  used  to  a  con- 
siderable extent,  but  was  gradually  replaced  in  nearly  all  the  mills  by 
the  ordinary  straight  battery.  These  batteries  were  early  adopted  by 
Mr.  A.  B.  Paul,  in  the  mills  erected  by  him  below  Gold  Hill,  and  he  has 
recently  given  his  opinion  of  their  merits  as  follows:  "No  act  of  mine 
in  mining  has  been  more  criticised  than  the  adopting  of  these  batteries 
in  my  Washoe  operations.  Their  adoption  was  no  blind  work,  as  I  had 
used  them  for  three  successive  years  previous,  and  in  no  test  with  other 
mills  was  I  beat  in  returns.     I  had  then,  and  have  now,  great  faith  in 
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their  priuciple.  It  certainly  is  in  the  right  direction.  They  will,  in 
time,  1  am  confident,  become  popular,  especially  when  introduced  with 
the  later  improvements^  on  account  of  their  simplicity,  efficient  working, 
and  cheapness." 


HowlancI'd  Rotary  Battery. 
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It  is  claimed  by  the  inventor  that  very  great  improvements  in  the 
construction  have  recently  been  made,  based  upon  the  experience  of 
seven  years  of  constant  working  of  the  old  style  of  the  rotary  iron 
battery.  It  is  now  offered  by  the  Miners'  Foundry  to  miners  as  a  "new 
and  highly  improved  rotary  quartz  mill,"  of  less  cost  than  the  straight 
batteries,  and  requiring  less  power. 

The  construction  is  shown  by  the  figure,  page  GC6.  The  whole 
battery  is  of  iron;  the  stamps  are  set  in  a  circle  around  a  central  vertical 
shaft  carrying  the  cams.  Motion  is  imparted  to  this  shaft  by  means  of' 
bevel-gearing.  The  cams  are  thus  carried  round  horizontally,  and  lift 
each  stamp  in  succession.  These  rotarj'  batteries  are  cast  in  three  sec- 
tions. The  first  section  has  the  mortar  or  base,  screen  frames  and  feed 
openings  in  one  piece;  the  second  section  contains  the  lower  guide 
boxes,  (which  are  of  wood,)  driving  gears,  and  cam- wheel;  the  upper 
section  contains  the  upper  guide-boxes.  These  three  sections  are  bolted 
together,  with  thin  pieces  of  wood-packing  between  each.  The  stems, 
tappets,  stamps,  shoes,  and  dies  are  the  same  as  in  the  ordinary  cast 
straight  batteries. 

The  openings  for  delivery  through  screens  of  the  ordinary  construc- 
tion are  seen  at  the  base.  The  stamj^ed  stuff  collects  in  the  annular 
trough,  cast  in  one  piece  with  the  mortar,  so  that  there  is  no  leakage, 
and  is  discharged  by  a  chute  at  one  side.  It  is  claimed  as  one  of  the 
advantages  of  this  improved  form  that  there  is  more  metal  in  the  mortar 
or  base  than  in  the  old  form  of  rotary  battery,  and  that  the  leakage  at 
the  base  of  the  column,  the  jar  and  loosening  of  bolts,  and  the  wear  of 
guide-boxes,  formerly  complained  of,  are  now  entirely  obviated. 

Its  compactness  and  lightness  as  compared  with  the  ordinary  straight 
battery,  and  its  being  complete  in  itself,  not  requiring  timber  framing 
and  supports,  commend  it  specially  to  those  who  wish  to  work  their 
ores  in  districts  remote  from  supplies  of  timber.  Mr.  W.  D.  Gray,  the 
superintendent  of  the  mill  of  the  Imperial  Company,  at  Gold  Hill,  Ne- 
vada, writes  to  Mr.  Howland,  February,  1869,  as  follows  respecting  the 
rotary  battery : 

Yours  of  10th  instant  is  at  hand,  m  which  you  speak  of  having  just  finished  and 
shipped  for  White  Pine  an  8-stamp  rotary  battery,  made  from  a  new  and  improved  set 
of  patterns.  For  a  new  country,  where  lumber  is  scarce  and  labor  necessarily  high, 
there  is  no  battery  now  in  use  that  will  equal  yom-s.  The  little  time  required  to  set  it 
up  ready  to  run  is  an  important  consideration.  The  greatest  objection  urged  against 
the  rotary  battery  has  been  the  cost  of  keeping  them  in  repair,  compared  with  the 
straight  Imttery.  But  my  experience  for  tho  last  eight  years  proves  this  a  mistake. 
The  annual  report  of  the  Imperial  Silver  Mining  Company  shows  quite  a  percentage  in 
favor  of  the  Gold  Hill  mill  (five  8-stamp  rotary  batteries)  over  tho  Kock  Point  mill,  both 
in  cost  of  repairs,  expense  of  running,  and  yield  per  tou  of  ore  worked — the  first  of 
which  I  have  had  charge  of  for  the  last  five  years.  The  Kock  Point  mill,  run  by  water, 
has  straight  batteries.  I  think  thin  comparison  can  be  fully  substantiated,  as  far  as 
expense  of  repairs  is  concerned ;  also  as  comj^ared  with  any  other  mill  run  in  Storey 
County  for  the  last  five  years. 

The  mill  above  referred  to  was  designed  for  the  Grant  District,  and 
weighed,  when  complete,  less  than  six  tons.  The  stamps  weighed  600 
pounds  each,  and  were  designed  to  make  100  drops  per  minute.  When 
working  up  to  its  full  capacity  it  will  crush  from  twelve  to  sixteen  tons, 
dry,  in  twenty-four  hours.  The  total  height  of  the  machine  is  about 
eight  feet,  and  the  weight  of  the  mortar  is  3,000  pounds. 

WILSON'S  STEAjVI  STAIMPS. 

One  of  the  most  successful  of  the  attempts  to  apply  steam  direct  to 
the  stems  of  stamps  has  been  made  by  Mr.  T.  E.  Wilson,  of  Philadel- 
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pliia,  Pennsj^lvania,  whose  mills  have  been  in  practical  operation  at  sev- 
eral of  our  western  mines.  The  general  appearance  .and  arrangement  of 
the  battery  is  shown  by  the  figure.  Steam  is  taken  directly  by  a  two- 
inch  pipe  to  a  short  cylinder  around 
the  stem  of  each  stamp  above  the 
frame  and  by  suitable  valves  is 
made  to  act  under  or  above  a  piston 
upon  the  prolongation  of  the  stem, 
so  as  to  either  raise  or  throw  down 
the  stanp  at  will.  The  force  of  the 
steam  can  thus  be  added  to  the 
weight  and  momentum  of  the  stamp 
in  falling,  in  order  to  increase  the 
rapidity  and  force  of  the  blows,  and 
thus  to  give  an  increased  product 
of  stamped  ore  in  a  given  time. 
Two  stamps  are  placed  in  each  bat- 
tery. The  mortar  is  made  in  the 
usual  form  for  double  grates,  one 
on  each  side,  but  is  heavier  than 
those  intended  for  ordinary  stamps. 
The  two  stamps  are  intended  to 
strike  about  400  blows  per  minute, 
or  200  blows  to  each  stamp ;  and 
it  is  claimed  by  the  manufacturers 
i  that  they  will  stamj)  fine  one  ton 
or  more  of  hard  rock  in  one  hour. 

It  is  automatic  in  its  action,  cams 
being  adjusted  upon  the  upper  ends 
of  the  stems  and  operating  the 
valves  as  the  stems  move  up  and 
down.  The  following  data  will 
show  the  force  with  which  the 
stamps  may  be  made  to  strike  : 

Inches. 

Diameter  of  cylinder,  5f  inches,  area  in  square  inches 24.  8 

Diameter  of  upper  piston  rod  2  inches,  area  in  square  inches 3. 1 


Wilsou's  Steam  Stamps. 


Total  area  of  piston  for  down  pressure  of  steam 21.  7 


Pounds. 


Multiply  by  pressure  of  steam  in  the  boiler,  (70  pounds) 1,  519 

Add  weight  of  stamp  and  stem 492 


Whole  force  of  blow 2,  Oil 


This  shows  a  force  of  about  one  ton,  and  it  is  so  considered  by  the 
inventor.  The  steam-pressure  at  the  battery  is  usually  less  than  stated, 
say  G5  pounds.  The  length  of  the  cylinders  is  7^  inches,  and  the  thick- 
ness of  the  piston  is  3  inches ;  there  is  therefore  room  for  an  extreme 
stroke  of  14i  inches,  but  an  allowance  must  be  made  for  the  wear  of 
shoes  and  dies.  In  setting  up  the  machine  an  allowance  of  five  inches 
is  made  for  this,  a  space  being  left  of  this  length  under  the  piston, 
when  the  shoes  and  dies  are  new.  This  leaves  a  space  of  9i-  inches  for 
the  movement  of  the  piston ;  but  in  practice  it  is  not  run  over  G  inches, 
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this  stroke  or  fall  of  the  stamp  being  found  to  be  quite  sufficient.  To 
vary  the  length  of  the  stroke,  the  position  of  the  cam  is  varied  ujiou 
the  top  of  the  stem,  being  screwed  down  for  long  strokes  and  upward 
for  short  strokes.  The  screw  thread  is  not  cut  so  low  as  to  make  it 
possible  for  the  piston  to  strike  the  cylinder-head. 

The  dies  are  made  in  the  usual  way,  and  are  recessed  to  a  depth  of 
an  inch  in  the  bottom  of  the  mortar,  which  must  be  bedded  upon  a 
firm  foundation. 

ADAPTATION  OF  STAMP  BATTERIES  TO  QUARTZ  CRUSHING. 

The  action  of  stamps  is  peculiarly  favorable  to  the  extraction  of  free 
gold.  The  metal,  except  in  rare  cases,  is  best  liberated  by  simply  break- 
ing up  the  quartz  without  any  grinding  or  rubbing.  Trituration  rapidly 
cuts  up  and  disseminates  the  gold  in  such  an  extreme  state  of  disasion 
that  it  passes  off  in  the  water  and  cannot  be  recovered.  These  observa- 
tions apply  in  general  to  all  ores.  The  product  from  stamps  is  more 
granular  and  contains  less  fine  powder  and  dust  than  that  of  a  grinding 
mill.  This  is  due  not  only  to  the  manner  in  which  the  stuff  is  acted 
upon,  but  also  to  the  manner  in  which  it  is  delivered.  The  constant 
swash  of  the  material  and  the  dash  of  the  stamps  carry  the  finer  por- 
tion away,  and  only  those  portions  remain  which  are  too  coarse  to  pass 
through  the  screens.  Another  advantage  in  respect  to  gold  or  any  other 
malleable  metal  is  that  a  direct  blow  merely  flattens  the  particles  with- 
out wearing  them  away,  while  trituration  cuts  and  wears  them  away. 
Gold,  also,  when  in  coarse  grains,  by  its  great  specific  gravity  settles  in 
the  lower  part  of  the  mortar  under  the  sand  around  and  between  the  dies. 
The  swash  of  the  sand  serves  to  keep  the  amalgamated  copper  plates 
clean  and  bright,  and  thus  in  the  best  condition  to  seize  and  hold  the 
freshly  liberated  gold  particles  thrown  into  contact  with  them. 

Another  reason  of  the  great  practical  efficiency  of  stamps  over  other 
forms  of  apparatus  for  fine  crushing  is  the  fact  that  a  wide  range  in  the 
size  of  material  fed  is  admissible.  They  act  upon  either  fine  or  coarse 
material.  Grinding  macliines  require  rock  to  be  first  broken  up  so  that 
their  surfaces  may  act  upon  as  many  fragments  as  possible  at  the  same 
time  ;  but  with  stamps,  the  rock  fed  may  vary  from  mere  sand  to  pieces 
three  or  four  inches  in  diameter.  All  are  crushed  together,  without 
clogging  or  causing  an  increased  strain  upon  the  driving-gear,  however 
rapidly  or  irregularly  they  are  fed.  The  constant  flow  of  water  through 
the  mortar  carries  out  the  fine  material  and  leaves  the  coarse  to  be 
further  acted  upon. 

DETAILS   OF   SEVERAL   STAMP  MILLS. 

In  further  illustration  of  the  construction  and  working  of  stamp  mills, 
the  following  details  regarding  some  of  the  principal  mills  of  California 
may  have  some  value.  They  are  drawn  from  the  manuscript  notes  of 
the  writer,  made  at  difierent  times  during  visits  to  the  mines  and 
mills. 

The  40-stamp  mill  at  the  Hayward  Mine,  Sutter  Creek,  Amador 
County,  had  in  June,  186G  : 

Stamps  in  batteries  of  five  stamps  each.  Battery  boxes  of  wood.  Low 
trough  mortars  of  cast  iron.  Weight  of  stamps,  450  pounds  each ;  eleven 
inches  lift ;  80  blows  i)er  minute.  Dies  seven  inches  across  face  ;  both 
dies  and  shoes  are  used  until  they  are  completely  worn  out,  (from  four 
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to  six  weeks.)  Height  of  discharge-opening  eleven  inches  above  dies ; 
different  heights  from  nine  to  fonrteen  inches  have  been  tried,  but  the 
height  of  ek>ven  inches  has  been  found  to  give  the  best  results.  Screens 
on  one  side  of  the  battery  only  and  made  of  the  best  Eussia  iron,  ISTo. 
11,  punched  with  vertical  slits  a  little  over  half  an  inch  in  length. 
These  screens  are  narrow,  the  delivery  being  through  a  vertical  height 
of  two  inches  only.  As  the  openings  in  the  screens  wear  most  rapidly 
upon  the  lower  ends,  the  screens  are  reversed  after  each  run. 

The  amalgamation  is  effected  in  battery,  the  gold  collecting  chiefly 
upon  an  amalgamated  copper-plate  at  the  delivery,  directly  back  of  the 
screens.  This  plate  is  four  inches  wide  and  is  slightly  inclined  inward. 
The  amalgamated  particles  of  gold  accumulate  upon  this  plate  in  a  thick 
even  coat  which  can  be  removed  in  heavy  cakes  by  the  aid  of  chisels. 
This  plate  must  be  placed  at  the  proper  angle  with  due  regard  to  the 
velocity  of  the  movement  of  the  stamps  and  the  quantity  of  water  used. 
The  pitch  must  be  just  sufficient  to  keep  it  clear  and  no  more.  The 
apron,  outside,  is  not  made  of  copper,  as  is  usual,  since  the  progress  of 
the  amalgamation  can  be  judged  of  better  without  it. 

It  is  found  that  the  quartz  crushes  faster  when  there  is  not  an  over- 
supply  of  water.  Eighty  drops  of  the  stamps  per  minute  are  necessary 
to  keep  the  materials  properly  in  motion. 

When  the  amalgam  is  collected,  the  stamps  are  "hung  up,"  the  screens 
are  removed,  and  the  whole  of  the  interior  of  the  battery  and  mortar  is 
accessible.  The  amalgam  found  uj^on  the  copper  plate  is  chiseled  off", 
and  the  fragments  are  collected  in  iron  vessels.  It  is  then  broken  up 
and  softened  by  the  addition  of  a  little  quicksilver.  By  this  means  any 
fragments  of  iron  and  admixed  grains  of  pyrites  are  floated  out  to  the 
surface  and  are  vfashed  away.  It  is  then  strained  through  a  piece  of 
coarse  unbleached  cotton  cloth,  sufficient  of  the  liquid  amalgam  being 
taken  to  give  a  ball  of  hard,  dry  amalgam  weighing  about  fifteen  pounds. 
At  the  clean-np  witnessed  by  the  writer,  about  185  pounds  of  dry  amal- 
gam were  obtained  in  15-poiind  balls.*  It  was  then  retorted  in  an  ordin- 
ary pot  retort  with  a  long  beak  or  tube  of  wrought-iron  pipe.  The  re- 
tort being  luted  and  closed  is  placed  in  a  rude  furnace  in  the  open  air, 
and  a  wood  fire  built  on  the  top  and  increased  gradually.  It  is  estimated 
that  the  amalgam  will  yield  about  one-third  of  its  weight  of  bullion,  or 
about  $95  in  value,  to  each  pound  of  amalgam. 

At  the  Eureka  Mill,  Grass  Valley,  in  1806,  there  were  20  stamps, 
815  pounds  each,  10  inches  fall ;  screens  raised  three  inches  above  die- 
face,  and  five  inches  in  front.  Worked  well ;  did  not  cut.  No  amalga- 
mation in  battery ;  the  sands  collected  on  blankets  and  copper  plates 
amalgamated  below  the  blankets.  Twenty  tons  cruvshed  in  eleven 
hours. 

Allison  Ranch  in  1805  worked  12  stamps  of  1,000  pounds  each,  10  to 
12  inches  lift,  crushing  about  40  tons  a  day.  These  stamps  were  made 
upon  the  old-fashioned  pattern,  with  wooden  stems  and  square  heads. 
Xo  quicksilver  was  used  in  the  battery ;  the  pulp  flowed  over  blankets, 
and  the  sands  deposited  were  worked  in  Attwood's  concentrator,  and  the 
waste  passed  through  the  Lawton  pan.  Fourteen  Lawton  bowls  were 
nsed,  and  were  said  to  save  from  $1,000  to  81,200  a  month.  Sulphurets 
were  concentrated  in  a  long  rocker,  a  square  box-trough,  giving  from 
five  to  seven  tons  a  week  of  concentrated  sulphurets. 

At  the  Merrimac  Mill,  of  10  stamps,  the  amalgamation  was  effected 
in  battery.     The  copper  plates  are  one-eighth  of  an  inch  thick  and  about 

*  The  yield  in  this  case  was  from  about  780  tons  of  the  quartz,  or  a  two-weeks  run. 
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four  feet  long.  Stamps  weigh  740  pounds  each ;  3-inch  stems,  IG  inches 
long ;  11  inches  to  13  inches  lift ;  delivery  four  inches  above  the  top  of 
dies.  , 

At  Eocky  Bar  Mill,  16  stamps,  weighing  1,025  pounds,  or  an  average 
of  1,000  pounds,  each. 

Jefierson  Mill,  Brown's  Valley,  12  stamps,  four  in  each  battery  ;  750 
pounds  each  stamp ;  not  lifted  high  but  run  fast,  (72  to  75  drops  per  min- 
ute,) the  quartz  being  soft.  Blankets  and  a  long  sluice  below  them. 
No.  4  screen ;  four  inches  from  top  of  die  to  discharge. 

Sierra  Buttes  Mills,  near  Downieville,  two  mills,  12  stamps  each  ;  four 
stamps  in  each  battery;  round  stems  and  heads  ;  weight  COO  pounds  in 
upper  mill,  G40  pounds  in  lower.  Strike  GO  to  G7  blows  per  minute,  and 
from  nine  to  twelve  inches  fall,  depending  upon  the  wear  of  the  dies. 
Delivery  five  inches  to  five  and  a  half  inches  above  die.  No  copper 
plates  in  battery.  No.  4  screens,  144  holes  to  the  inch,  Eussia  iron. 
They  clean  up  onoe  in  GO  days,  and  GG  per  cent,  of  the  whole  yiela  is  ob- 
tained in  the  battery,  including  the  front  plate  attached  to  mortar. 
Blankets  were  used  for  some  time  below  battery,  but  were  replaced  by 
amalgamated  copper  plates,  extending  for  40  feet  below  the  battery,  and 
having  a  slope  of  one  in  twelve. 

Table  showing  tvorJc  done  by  mills  on  the  Mariposas  estate,  California,  during  six  months  ending 

January  1,  1864. 
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152^ 

345,^^  i 

n 

18, 061 

20 

n 

10  35 

The  data  of  measurement  of  tons  are  from  estimates  by  the  book- 
keepers or  the  mill  superintendents,  and  may  not  be  accurate  within  12 
per  cent. 

At  the  Bigler  Mill,  Clear  Creek  district,  June,  18GG,  there  were  ten 
stamps ;  two  Hunter's  concentrators ;  one  of  Hendy's  or  Prater's  con- 
centrators. The  order  of  succession  of  the  fall  of  stamps  was  1 ,  4,  2, 
5,  3.  The  amalgamation  was  effected  in  battery  as  much  as  possible. 
Two  amalgamated  copper  i^lates  were  used,  one  six  inches  wide  between 
the  top  of  the  dies  and  the  screens,  the  other  six  or  seven  inches  wide, 
placed  at  the  back  of  the  mortar  under  the  feeding  chute ;  both  plates 
being  inclined  inward  so  as  to  be  washed  clean  by  the  swash  of  the 
water. 

At  the  celebrated  Gould  and  Curry  Mill,  as  first  arranged  for  dry 
crushing,  the  stamps  were  placed  in  Ibatteries  of  five  each,  and  a  belt 
32  inches  Avide  drove  two  batteries,  (or  ten  stamps.) 

As  appropriate  to  this  part  of  the  report  I  insert  interesting  details 
concerning  the  Mettacom  Mill  stamp  batteries  at  Austin,  Nevada.  These 
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l)aiticulars  Avero  obtained  by  Mr.  Raymond,  and  I  extract  them  from 
liis  chapter  upon  metallurgical  processes  : 

The  weisht  of  tlio  stamps  is  nearly  900  pounds  cacli.  There  is  not  so  much  differ- 
ence of  opTuion  now  as  formerly  among  good  mill-men  as  to  the  proper  weight  for 
stamps.  As  the  amount  of  horse-power  (and  hence  of  fuel)  required  to  run  a  battery 
depends  directly  upon  this  weiglit,  it  has  been  necessary  to  find  out  by  experience 
whether  heavy  blows  do  as  much  work  in  proportion  as  lighter  ones,  and  where  the 
]n-oper  medium  lies.  The  question  has  quite  as  much  to  do  with  the  discharge  as  with 
the  crushing.  The  blow  of  the  stamp  not  only  pulverizes  the  rock,  but  drives  it  out- 
ward through  the  screens.  In  dry-stamping  this  is  the  only  force  which  effects  the 
discharge.  "Hence  the  weight  of  the  stamp  should  not  bo  so  great  as  to  necessitate 
slow  running.  Probably  750  to  800  pounds  is  the  best  weight  for  general  use ;  though 
if  all  mills  were  run  as  skillfully  as  the  Mettacom,  even  900  pounds  would  not  be  too 
heavy. 

The  stems  are  3^  inches  in  diameter.  The  usual  size  is  2|,  and  these  stems  are,  there- 
fore, nearly  20  per  cent,  stronger  and  heavier  than  ordinary ;  the  proportion  being  as 
the  squares  of  the  diameters.  The  advantage  of  puttinjj  a  larger  proportion  of  the 
total  weight  iuto  the  stem  is  the  diminished  vibration  from  the  blow  on  the  tappet. 
The  stems  should  always  be  fitted  as  closely  as  possible  to  the  guides ;  but  light  stems 
spring  or  bend,  and  wear  the  guide  in  rising.  There  is  no  wear  of  this  kind  in  falling, 
so  loug  as  the  stem  is  true.  The  stems  are  sot  8.^  inches  apart,  the  bosses  and  shoes 
work  within  about  two  inches  of  each  other,  and  the  distance  between  the  tappets  is 
about  three-fourths  of  an  inch.  The  vdiole  length  of  each  battery-mortar  is  therefore 
about  5  feet  6  inches. 

The  cam-shaft  is  rigged  with  single  cams.  The  old  fashion  of  triple  cams  is  now 
about  oV)solete ;  but  the  usual  form  is  the  double  cam,  which  many  mill-men  still 
prefer,  claiming,  that  as  it  gives  two  drops  of  the  stamp  for  each  revolution,  it  saves 
friction  in  geanng,  and  enables  the  battery  to  be  run  at  high  speeds  without  running 
the  eno-ine  as  fast.  These  and  other  arguments  for  the  double  cam  only  prove  that  it 
suits  the  machinery  which  has  beeu  calculated  for  it.  As  a  matter  of  fact,  however, 
I  have  never  seen  double-cam  batteries  equal  the  single  cams  in  speed ;  and  I  think 
Mr.  Howell  is  right  in  claiming  the  advantage  for  single  cams,  that  the  shoulder  can 
be  brought  directly  under  the  tappet,  so  as  to  prevent  catching.  With  the  ordinary 
double  earn,  the  shaft  must  be  set  further  back  from  the  stems,  and  the  cams  are  easily 
caught  and  broken. 

This  subject  is  directly  related  to  the  speed  of  the  battery.  The  Mettacom  mill  has 
vindicated  triumphantly  the  wisdom  of  its  peculiar  features  by  the  most  extraordinary 
running  on  record.  For  months  together  the  batteries  have  been  kept  at  from  98  to 
100  drops  per  minute,  rising  to  102,  or  even  105,  and  never  falling  below  94  ;  yet  there 
has  never  been  a  cam  broken  in  the  mill.  The  Manhattan,  an  excellent  mill,  with 
double  cams  and  stamps  weighing  only  750  pounds,  cannot  safely  run  on  the  same  ore 
at  hi"-her  speed  than  85  to  the  minute,  and  Mr.  Curtis,  the  able  superintendent,  Avith 
the  p'erforraances  of  the  Mettacom  before  his  eyes,  naturally  declares  himself  in  favor 
of  the  single  cam,  which  would  enable  hiui  to  run  his  batteries  up  to  110  per  minute. 
The  Mettacom  stamps  fall  10  inches.  The  original  drop  was  9^  inches;  but  it  was  in- 
creased to  ease  the  cams  and  give  less  jar.  The  rebound  of  the  stamps  amounts  some- 
times to  U  inches.  Strange  to  say,  the  high  speed  maintained  has  not  caused  excessive 
necessity  of  repairs.  On  the  contrary,  the  battery  has  stood  the  strain  better  than  any 
other  within  my  knowledge.  Even  the  shoes  and  dies,  which  were  not  supposed  to  be 
unusually  good,  being  bought  for  ordinary  hard  iron,  lasted  for  live  months  of  continu- 
ous runniug  without  being  replaced.  This  fact  cannot  be  adequately  explained.  Prob- 
ably that  particular  set  was  a  lucky  cast.  Ordinarily,  it  would  have  worn  out  in  about 
six  "weeks ;  but  I  do  not  doubt  tliat  the  heavy  charges  put  through  the  batteries  at  high 
speed  protected  the  shoes  and  dies  from  pounding  on  one  another,  which  they  are  quite 
likely  to  do  in  ordinary  mills,  especially  when  the  feeder  is  careless.  A  mill  running 
at  100  to  the  minute  keeps  the  feeder  busy;  and  he  does  not  wait  for  a  stamp  to 
thunder  out,  by  pounding  on  its  anvil,  that  it  has  iinished  its  last  mouthful  and  wants 
another. 

A  fact  not  to  be  overlooked  in  this  connection  is  the  great  solidity  of  the  battery 
frame  and  foundations.  Nine-tenths  of  the  stamp-mills  ordinarily  erected  would  rack 
themselves  to  pieces  if  run  as  the  Mettacom  has  been,  without  breaking  so  much  as  a 
bolt. 

The  gain  in  quantity  of  ore  crushed  is  more  than  proportionate  to  the  increase  of 
speed.  As  I  have  remarked,  this  quantity  depends,  in  dry-crushing  especially,  on  the 
dischar"-e.  I  shall  speak  of  that  presently,  as  it  regards  the  arrangement  of  screens; 
but  I  now  refer  to  the  frequency  of  the  drops  which  supply  the  direct  impulse  and  the 
air  shock,  by  which  the  dry  "piilp"  is  driven  through  the  screens.  Mr.  Howell  found 
by  experiment  that  with  60  drops  per  minute  ho  could  put  through  in  twenty-four 
hours  only  about  4|  tons ;  90  drops  gave  a  little  over  10  tons ;  and  102  drops  7)iore  than 
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15  J  tons.    If  we  assume  that  the  increase  in  consumption  of  fuel  would  be  the  same  as 
that  in  the  power  generated  by  the  falling  stamps  per  minute,  we  shall  have — 


No.  of  drops 

per 

minute. 

Horse-power, 
per  stamp. 

Increase  of 
power. 

Yield. 

Increase  of 
yield. 

60 

90 

102 

1.36 

2.04 
2.  22 

4i 

10 

15i 

.50  per  cent  . 
10  per  cent. . 

122  per  cent. 
55  per  cent 

The  increase  of  speed  from  GO  to  102,  or  70  per  cent.,  increased  the  yield  from  4^  to 
15^,  or  244  per  cent.  To  this  should  be  added  the  gain  in  wages,  interest  on  capital, 
&c.,  secured  by  rapid  running.  This  comparison  does  not  fairly  apply  to  wet-crushing, 
though  I  am  satisfied  that  in  that  process  also  high  speeds  are  the  best.  But  the  dif- 
ference is  not  so  startling.  Most  wet-crushing  mills  come  pretty  near  the  average  of 
li  tons  crushed  in  twenty-four  hours  per  horse-power  developed  by  each  stamp.  But 
the  above  table  shows  a  variation  from  0.33  tons  at  60  to  0.70  at  102.  The  performance 
of  the  Manhattan  mill  is  about  0.45  ton  crushed  in  twenty-four  hours  per  horse-power 
developed  by  each  stamp  ;  and  this  is  a  fair,  x^erhaps  a  high,  average  for  such  mills. 

When  the  throat  of  the  battery  is  open,  the  pulp  will  be  thrown  both  ways,  and 
some  of  it  comes  back  on  the  feeding-Hoor.  This  indicates  a  fact  too  often  ignored  in 
the  construction  of  mortars,  namely,  that  since  the  impulse  given  by  the  stamp  is 
radial  in  all  directions,  the  greater  the  surface  of  discharge  the  higher  will  be  the  duty 
performed.  The  Mettacom  batteries  are  not  perfect  in  this  respect.  They  have  only 
a  single  front  discharge,  but  this  is  18  inches  high,  instead  of  12,  as  is  usual.  It  is 
noticed  that  the  fine  pulp  comes  mostly  through  the  upper  six  inches,  and  hence,  in 
most  batteries,  would  be  thi'own  back  into  the  mortar  until  it  found  exit  below.  Va- 
rious forms  of  mortar  with  increased  discharge  have  been  recommended.  The  max- 
imum discharge  per  stamp  is  attained  by  Claj'ton's  circular  mortar,  containing  only 
one  stamp.  There  are  also  mortars  with  universal  discharge,  in  which  the  screens  go 
all  the  way  round,  being  curved  at  the  ends.  The  most  common  are  the  double  dis- 
chargers, having  screens  in  front  and  behind,  and  the  feed  over  the  rear  screen.  The 
objection  hitherto  made  to  all  arrangements  involving  curved  screens  is  the  difficulty 
of  properly  stretching  and  keying  them,  while  in  dry-crushing,  even  a  rear  screen  is 
found  to  be  inconvenient  on  account  of  breakage  from  coarse  ore.  Mr.  Curtis,  of  the 
Manhattan,  however,  prefers  a  double  discharge,  while  Mr.  Howell  cares  more  for  end- 
dischargers.  The  Mettacom  end-stamps  are  hung  with  three-eighths  of  an  inch  more 
fall  than  the  others,  and  still  do  less  work.  The  order  in  which  the  stamps  fall  varies 
in  difierent  mills,  and  for  wet  and  dry  crushing.  The  two  extremes  to  be  avoided  are 
a  simultaneous  drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the  engine, 
destroy  the  continuity  of  discharge,  and  probably  break  the  screens;  and  a  drop  in 
regular  succession,  (1,2,3,4,5,)  which  would  shove  the  ore  to  one  end  of  the  mortar, 
and  give  the  stamps  at  one  end  too  much,  and  at  the  other  end  too  little,  to  do.  Some 
mill-men  prefer  to  arrange  the  succession  so  that  no  stamp  shall  immediately  follow 
its  next  neighbor.  The  orders  1,4,2,5,3;  1,3,5,2,4;  4, 2,5, 1,  3,  would  satisfy  this 
condition.  Others  prefer  dropping  the  two-end  stamps  first,  as  1, 5, 2, 4,  3,  or  1,  5, 4, 2, 3. 
The  wave  of  discharge  or  splash  of  the  water  through  the  screens  in  wet-crushing 
is  to  be  taken  into  consideration.  In  dry-crushing,  the  objects  to  be  secured  are  an 
equal  distribution  of  ore  under  the  stamps,  giving  an  equal  work  per  stamp,  and  a 
maximum  discharge  of  pulp  throtigh  the  screens.  The  latter  seems  to  be  best  secured 
by  letting  the  middle  stamp  drop  last.  The  outer  stamps  should  then  have  slightly 
louger  cams,  to  increase  their  fall.  It  will  be  found  that  the  central  stamps  take  and 
distribute  nearly  all  the  feed.  Much  depends  on  the  skill  and  fidelity  of  the  feeder,  in 
both  kinds  of  crushing.  Hence  the  automatic  self-feeding  batteries  used  in  Cornwall 
have  found  little  favor  in  this  country.  They  do  not  "humor"  the  stamps;  and  the 
difference  in  regularity  of  running  and  in  duty  ijerformed  is  more  than  equivalent  to 
the  wages  of  a  good  feeder. 

The  screens  of  this  mill  are  No.  40  brass  wire,  (1,C00  meshes  to  the  square  inch,) 
which  is  preferred  for  dry-crushing  to  the  "  Eussia-punched."  The  latter  are  frequently 
preferred  by  mill-men  in  wet-crushing,  on  account  of  alleged  greater  dui-ability,  or  in 
the  belief  that  slits  are  better  adapted  to  discharge  liquid  pulp  than  meshes.  I  take 
leave  to  doubt,  however,  whether  these  advantages  in  any  case  counterbalance  the 
greater  proportional  discharge-area  offered  by  wire  screens.  The  Mettacom  screens 
are  not  vertical,  but  lean  outward  about  10  degrees.  The  pulp  generally  goes  through 
obliquely,  and  is  as  fine  as  the  siftings  of  a  horizontal  No.  60  sieve.  The  angle  given 
has  been  established  as  the  best  for  dry-crushing.  The  gain  in  amount  of  discharge, 
wet  or  dry,  from  inclined  screens,  is  universally  recognized ;  but  mill-men  do  not  so 
generally  bear  in  mind  that  the  screen  so  set  should  be  a  little  coarser  than  the  fineness 
required  for  the  pulp,  if  the  best  results  are  to  be  obtained.    Mr.  Howell's  observation 

H.  Ex.  Doc.  207 43 
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is  that  stamps  ordinarily  crush  faster  than  the  batteries  discharge.  He  has  often  put 
the  pulp  back  through  his  battery,  and  found  that  it  took  about  as  long  to  go  through 
a  sfresh  rock.  Running  slow  gives  the  tine  dust  a  chance  to  fall  back  under  the 
stamps ;  running  fast  keeps  it  constantly  in  motion,  and  much  of  it  gets  out.  I  ven- 
ture to  suggest  some  considerations  based  upon  the  foregoing  facts,  and  calculated,  I 
think,  to  put  mill-men  upon  the  right  track  in  increasing  the  efficiency  of  dry  bat- 
teries. It  seems  to  me  that  dropping  900-pound  stamps  is  a  costly  way  of  making 
currents  of  air  to  promote  discharge.  The  object  of  the  mill-man  should  be  to  get  the 
highest  practicable  speed  from  his  stamps,  and  then  to  give  them  such  facilities  for 
discharge  as  that  every  drop  shall  do  its  full  work  in  crushing.  The  increase  of  the 
discharge-area  is  the  lirst  and  most  obvious  means,  and  a  useful  auxiliary  will,  I  think, 
be  found  in  producing  a  current  of  air  with  a  fan,  which  shall  suck  or  drive  the  fine 
dust  through  the  sieve.  I  have  seen  exhausting  fans  applied  in  this  way  in  several 
mills.  There  was  one  in  the  Sheba,  at  Star  City,  Humboldt  County,  and  there  were 
several  in  the  early  Austin  mills,  which  were  finally  condemned.  Mill-men  are  too 
ready  to  reject  such  appliances  as  soon  as  they  cause  a  little  trouble,  whether  through 
faulty  construction  or  careless  management.  But  this  point  will  be  found  too  import- 
ant to  be  dismissed  so  easily.  I  do  not  remember  ever  in  my  life  seeing  a  stamp  mill  in 
which  the  dififlculty  of  discharge  did  not  really  delay  the  work  of  crushing.  The  ex- 
treme of  excessive  discharge,  which  would  do  no  harm,  is  carefully  avoided,  and  no 
one  can  tell  to  this  day  how  much  the  stamp  now  in  use  could  be  made  to  do  by 
simply  improving  batteries  in  this  respect.  The  tide  of  invention  is,  it  appears  to  me, 
running  the  wrong  way.  We  have  innumerable  devices  to  increase  the  force  and  effi- 
ciency of  the  blow  of  the  stamp,  which  is  already  in  advance  of  the  rest  of  the  ma- 
chinery, while  the  inventions  for  improving  the  mortars  and  discharges  are  few,  gen- 
erally imperfect,  and  regarded  with  too  little  favor  by  those  practical  mill-men  who 
are  alone  competent  to  take  hold  of  them  and  perfect  them. 

The  screens  at  this  mill  last  nearly  four  weeks.  When  the  threads  wear  thin  they 
begin  to  shift,  and  the  screens  must  be  removed.  They  are  turned  to  prolong  the 
wear.  The  middle  of  the  screen  lasts  longest.  The  dies,  when  new,  come  up  to  within 
about  oue  inch  of  the  lowest  liortion  of  the  discharge.  It  is  very  important  to  make 
this  interval,  called  the  "height  of  issue,"  as  small  as  the  screens  will  bear.  The  diea 
used  for  five  months  wore  away  about  H  inches,  and  the  introduction  of  new  ones 
raised  the  capacity  of  the  battery  nearly  two  tons  per  day.  Much  trouble  was  expe- 
rienced in  keeping  the  dies  in  their  places  in  the  bottom  of  the  mortar.  Finally,  150 
pounds  of  melted  lead  was  poured  in,  tilling  the  mortar-bed  about  one  inch.  This  is 
found  to  work  well.  I  think  that  for  dry-crushing  a  single  die,  filling  the  whole  bed, 
would  be  better  yet.  When  it  wears  on  oue  side  it  can  be  turned,  and  so  used  till  it  is 
Avorn  out.  This  is  a  German  plan,  and  used  successfully  in  some  dry-crushing  mills 
managed  by  Germans  in  this  countiy. 

The  foundation  of  a  battery  is  the  most  important  part  of  its  construction,  and  it  is 
the  feature  most  neglected  in  this  country.  Few  mill-owners  like  to  put  so  much 
money  "out  of  sight ;"  the  work  of  jirepariug  foundations  is  parsimoniously,  ignorantly, 
or  carelessly  managed ;  and  the  result  is  that  the  batteries  cannot  be  run  at  high  speed, 
and  even  at  low  speed  they  are  continually  settling,  or  getting  out  of  line.  The  great 
efficiency  and  .stability  of  the  Mettacom  mill  is  due  to  its  carefully-prepared  founda- 
tion. The  mortar-blocks  are  set  on  end,  upon  solid  bcd-r*ck.  They  are  nine  feet 
deep.  Before  placing  them  the  rock  was  thoroughly  smoothed  and  leveled,  and  the 
bottom  of  each  block  was  jilaned  true.  The  upper  ends  of  the  blocks  being  (as  is  the 
case  with  all  large  timbers)  sun-cracked,  melted  sulphur  was  poured  into  the  cracks. 
The  mortars  are  set  on  the  blocks  and  screwed  down  tight.  If  screwed  (as  is  fre- 
quently the  case)  directly  to  the  blocks,  they  will  in  a  few  months  get  loose,  and  rock 
and  sand  will  work  between,  putting  the  machinery  ovit  of  plumb  and  endangering 
the  mortar.  To  prevent  this,  two  thicknesses  of  blanket  soaked  in  tar  were  put  be- 
tween the  mortars  and  the  blocks.  An  arrangement  was  made  by  which  the  settUug 
of  the  mortars  could  bo  measiu'ed.  It  is  found  that  after  more  thau  a  year  of  steady 
running  they  have  sunk  uniformly  less  than  one-fourth  inch — doubtless  due  to  the 
compression  of  the  blankets.  The  freedom  from  jar  in  the  mill,  while  the  batteries 
were  running  at  tremendous  speed,  impressed  me  as  decisive  proof  of  the  utility  of  the 
arrangements  described.  There  is,  however,  some  vibration  in  the  cam-shaft,  which 
should  have  been  five  inches  instead  of  four  iu  diameter.  Mr.  Howell  reeomnieuds 
also  heavier  bearings.  The  latter  are  now  eight  inches,  and  should  be  ten.  No  Bab- 
bitt metal  is  used  in  the  upper  box;  it  cannot  be  kept  in,  and  smooth  iron  is  therefore 
preferred.  The  battery,  running  at  98  to  100  per  minute,  requires  about  twenty-two 
horse-power,  which  is  perhaps  a  little  more  thau  half  the  power  employed  in  the  mill, 
and  crushes  easily  seven  tons  in  twelve  hours.  This  being  about  the  usual  duty  for 
twenty -foiu"  hours,  the  rest  of  the  mill,  especially  the  reverberatories  for  roasting,  cal- 
culated on  that  basis,  cannot  come  up  to  the  capacity  of  the  battery;  and  this  great 
defect  in  the  original  plans  has  never  yet  been  remedied.  I  have  frequently  found 
mills  iu  which  the  capacity  of  the  roasting  or  amalgamating  apparatus  is  quite  uu- 


THE    MECHANICAL    APPLIANCES    OF   MINING.  675 

suited  to  that  of  the  batteries.  la  such  cases  the  extra  machiuery  is  practically  good 
for  uothing,  since  the  capacity  of  a  mill  is  detertnined  by  its  least  adequate  part.  The 
Mettacom  batteries  must  either  run  but  twelve  hours  daily,  or  they  must  run  for  a 
longer  period  at  full  capacity,  and  then  stand  still  until  the  surplus  of  the  pulp  bas 
been  roasted, 

AUSTRALIAN  MACHINERY  AND   STAMPS. 

'Next  to  California  and  Nevada,  Australia  is  the  country  in  wliicli  the 
greatest  number  of  stamp  mills  have  been  erected,  and  where  experience 
more  nearly  equals  our  own.  It  is  thus  important  to  glance  at  the 
extent  and  character  of  Australian  mechanical  appliances,  and,  as  far  as 
possible,  to  compare  them  with  similar  machines  in  this  country. 

The  mineral  statistics  of  Victoria  for  18G8  give  some  very  interesting 
particulars  concerning  the  weight  and  cost  of  stamp-heads  and  shanks 
and  lifters,  the  quantities  of  quartz  crushed  x^er  diem,  the  number  of 
holes  per  square  inch  in  the  gratings,  the  quantity  of  water  used  and 
the  quantity  of  quicksilver  used  and  lost.  They  have  reference  only  to 
the  ijrincipal  gold  mines  in  the  several  districts ;  but  they  will  not  on 
that  account  be  less  useful. 

In  the  Ballarat  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  4  hundred  weight  to  8  hundred  weight  2  quar- 
ters, and  the  cost  is  from  £3  17s.  6d.  to  £15  10s.  The  height  the  stamp- 
head  falls  ranges  from  7  to  10  inches.  The  number  of  strokes  made  by 
stamp  heads  per  minute  is  from  50  to  85.  The  quantity  of  quartz 
crushed  per  head  per  diem  of  24  hours  varies  from  1  ton  to  4  tons.  The 
number  of  holes  per  square  inch  in  the  gratings  used  is  from  40  to  200. — 
(The  latter  number  is  made  use  of  by  the  Victoria  company  at  Clunes ; 
the  grating  is  fixed  at  the  back  of  the  stamj)er-box.)  The  horse-power 
required  to  work  each  stamp  is  from  1  to  2.  The  quantity  of  water  used 
per  stamp-head  in  crushing  varies  from  950  gallons  to  8,640  gallons  per 
diem  of  24  hours.  The  quantity  of  mercury  used  in  the  ripples  per 
stamper  is  from  5  to  75  pounds.  The  quantity  of  mercury  lost  per 
stamp-head  per  week  varies  from  1  ounce  to  8  ounces. 

In  the  Beechworth  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weight  1  quarter  17  pounds  to  7 
hundred  weight  3  quarters,  and  the  cost  from  £5  3.s'.  M.  to  £13  per  head. 
The  height  the  stamp-heads  fall  varies  from  5  inches  to  14  inches. 
The  number  of  strokes  made  by  the  stamp-heads  jier  minute  is  from  40 
to  90.  The  quantity  crushed  per  head  per  diem  of  14  hours  ranges  from 
16  hundred  weight  to  4  tons.  The  number  of  holes  per  square  inch  in 
the  gratings  used  is  from  60  to  140.  The  horse-power  required  to  work 
each  stamp-head  is  from  0.75  to  1.50.  The  quantity  of  water  used  per 
stamp-head  in  crushing  varies  from  720  gallons  to  11,520  gallons  per 
diem  of  24  hours.  The  quantity  of  mercury  used  in  the  ripples  per 
stamper  is  from  5  to  70  pounds.  The  quantity  of  mercury  lost  per 
stamp-head  jier  week  varies  from  ^  ounce  to  8  ounces. 

In  the  Sandhurst  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  5  hundred  weight  to  8  hundred  weight,  and  the  cost 
from  £4  5s.  to  £8  lis.  The  height  the  stamp  heads  fall  varies  from  6 
to  18  inches.  The  number  of  strokes  made  by  stamp-heads  per  minute 
is  from  25  to  75.  The  quantity  of  quartz  crushed  per  head  per  diem  of 
24  hours  ranges  from  18  hundred  weight  to  3  tons  3  quarters.  The 
number  of  holes  per  square  inch  in  the  gratings  used  is  from  64  to  140. 
The  horse-])ower  required  to  work  each  stamp-head  is  from  0.66  to  2. 
The  quantity  of  water  used  per  stamp-head  in  crushing  varies  from  4,000 
gallons  to  8,640  gallons  per  diem  of  24  hours.  The  quantity  of  mercury 
used  in  the  ripples  per  stamper  is  from  10  to  40  pounds.    The  quantity 
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of  mercury  lost  per  stamp-head  per  week  varies  from  ^  ounce  to  5J 
ounces. 

In  the  Maryborou;;h  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weight  2  quarters  to  8  hundred 
Aveight,  and  the  cost  from  £4  18,9.  Gd.  to  £8  14s.  Gd.  The  height  the 
stamp-heads  fall  varies  from  6  to  22  inches.  The  number  of  strokes 
made  by  stamp-heads  per  minute  is  from  50  to  75.  The  quantity  of 
(piartz  crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  to  3 
tons.  The  number  of  holes  per  square  inch  in  the  gratings  used  is  from 
TO  to  144.  The  horse-i)Ower  required  to  work  each  stamp-head  is 
from  0.50  to  2.50.  The  quantity  of  water  used  per  stamp-head  in  crush- 
ing varies  from  900  to  8,040  gallons  per  diem  of  24  hours.  The  quantity 
of  mercury  used  in  the  ripples  per  stamper  is  from  3  to  30  pounds.  The 
quantity  of  mercury  lost  per  stamp-head  per  week  varies  from  If  ounces 
to  8  ounces. 

In  the  Castlemaine  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weiglit  2  quarters  to  8  hundred 
weight,  and  the  cost  from  £4  2s.  Gd.  to  £21  lis.  Gd.  The  height  the 
stamp-heads  fall  varies  from  6  to  15  inches.  The  number  of  strokes 
made  by  stamp-heads  per  minute  is  from  35  to  75.  The  quantity  of 
quartz  crushed  per  liead  per  diem  of  24  hours  ranges  from  1  ton  to  3 
tons  5  hundred  weight.  The  number  of  holes  per  square  inch  in  the 
gratings  used  is  from  40  to  144.  The  horse-power  required  to  work 
each  stamp-head  is  from  0.50  to  2.  The  quantity  of  water  used  per 
stamp-head  in  crushing  varies  from  4,800  to  12,900  gallons  per  diem  of 
24  hours.  The  quantity  of  mercury  used  in  the  ripples  per  stamp  is 
from  6  to  40  pounds.  The  quantity  of  mercury  lost  per  stamp-head  per 
week  varies  from  ^  ounce  to  24  ounces. 

In  the  Ararat  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  5  hundred  to  6  hundred  weight  3  quarters,  and  the 
cost  from  £7  to  £8  8s.  The  heiglit  the  stamp-heads  fall  varies  from 
7^  to  10  inches.  The  number  of  strokes  made  by  stamp-heads  per 
minute  is  from  CO  to  72.  The  quantity  of  quartz  crushed  per  head  per 
diem  of  24  hours  ranges  from  1  ton  5  hundred  weight  to  1  ton  10  hun- 
dred weight.  The  number  of  holes  per  square  inch  in  the  gratings  used 
is  from  90  to  120.  The  horse-power  required  to  work  each  stamp-head  is 
0.75.  The  quantity  of  water  used  per  stamp-head  in  crushing  varies 
from  4,320  gallons  to  12,900  gallonsper  diem  of  24  hours.  The  quantity  of 
mercury  used  in  the  ripples  per  stamp  is  from  6  to  47  pounds.  The 
quantity  of  mercury  lost  per  stamp-head  per  week  varies  from  ^  ounce 
to  7  onnces. 

In  the  Gipp's  Land  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  6  liundred  weight  to  7  hundred  weight  2 
quarters,  and  the  cost  from  £5  5s.  to  £40.  The  height  of  the  stamp- 
heads  fall  varies  from  7  to  10  inches.  The  number  of  strokes  made  by 
stamp  heads  per  minute  is  from  GO  to  80.  The  quantity  of  quartz 
crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  10  hundred 
weight  to  2  tons  1  hundred  weight.  The  number  of  holes  per  square 
inch  in  the  gratings  used  is  from  70  to 250.  The  horse-power  required 
to  work  each  stamp-head  is  from  0.75  to  1.50.  The  quantity  of  water 
used  per  stamp-head  in  crushing  varies  from  1,600  gallons  to  25,000 
gallons*  per  diem  of  24  liours.  The  quantity  of  mercury  used  in  the 
ripples  per  stamp  is  from  10  to  37  pounds.  The  quantity  of  mercury 
lost  per  stamp-head  per  week  varies  from  5  ounce  to  32  ounces. 

*  This  is  excessive. 


THE   MECHANICAL   APPLIANCES    OF    MINING. 


677 


It  will  be  iuteresting,  also,  for  comparison  with  our  own  statistics,  to 
note  the  present  number  of  machines  in  use  in  Victoria,  Australia,  for 
diifereut  mining  purposes.  The  following  statement  shows,  approxi- 
mately, the  number  of  miners  employed,  the  machinery  in  use,  and  its 
value  in  the  several  gold  fields  in  the  colony,  &c.,  compiled  from  the 
mining  surveyor's  and  register's  reports  for  the  quarter  ending  Septem- 
ber, 1809. 

The  number  of  miners  (including  16,393  Chinese)  engaged  in  alluvial 
and  quartz  mining  was  08,084. 

Machinery  for  alluvial  mining. — Steam  engines  used  in  pumping  and 
winding,  422 ;  horse-puddliug  machines,  1,797 ;  whims,  292 ;  whips  or 
pulleys,  310  ;  sluices,  toms,and  sluice-boxes,  18,740  ;  hydraulic  hose,  13  ; 
pumps,  992 ;  water-wheels,  303 ;  quicksilver  and  compound  cradles, 
281 ;  stamp-heads  crushing  cement,  052  ;  boring  machines,  21. 

Iti  quartz  mining. — Steam  engines  used  in  winding,  pumping,  and 
crnshing,  050,  with  an  aggregate  of  12,308  horse-power;  crushing  ma- 
chines, driven  by  other  power  than  steam,  07 ;  stamp-heads  crushing 
quartz  or  other  vein  stuff,  0,200  ;  winding,  washing,  pumping,  or  other 
machines,  moved  by  water-power,  0  ;  whims,  544 ;  whips  or  pulleys,  440. 

Approximate  value  of  mining  plant,  £2,219,058.  Number  of  square 
miles  of  auriferous  ground  actually  worked  upon,  892J.  Number  of  dis- 
tinct quartz  reefs  actually  proved  to  be  auriferous,  2,808. 

Weight  and  cost  of  stamps,  the  quantity  of  quartz  crushed  per  stamp,  t^-c,  at  some  of  th'/ 
principal  (jold  mines  in  Australia.  Compiled  from  the  "Mineral  Statistics  of  Victoria" 
for  18G7. 


Name  of  district. 


Ballarat 

Beechworth  . 
Sandhurst. ... 
Maryborough 
Castleinaiuo  . . 

Ararat 

Gipps  Land  . . 


Weight  of 
stamps. 


Pounds. 
400  to  850 
442  to  775 
500  to  800 
450  to  800 
450  to  800 
500  to  C75 
COO  to  750 


Cost  of  stamps. 


d.  £  s. 
6  to  15  10 
6  to  13  00 
8  to  8  11 
6  to  8  14 
6  to  21  11 
0  to  8  0 
0  to  40  00 


Fall. 


Inche«. 
7    to  10 

5  to  14 

6  to  18 
6    to  22 

6  to  15 
7i  to  10 

7  to  10 


Blows  per 
minute. 


50  to  85 
40  to  90 
25  to  75 
50  to  75 
35  to  75 
60  to  72 
60  to  80 


Quantity 

cru.shed  i>cr 

stamp  in  24 

hours. 


Tons. 
1.  0    to  4.  0 
to  4.0 
to  3+ 
to  3.  0 
to  3i 
1.  25  to  1.  50 
1.  50  to  2.  05 


0.8 
0.9 
1.0 
1.0 


Name  of  district. 


Ballarat 

Beechworth  . 
Sandhur.st  . . . 
Maryborough 
Castlemaine  . 

Ararat 

Gipps  Land  . 


Fineness 
of  grates. 
(Holes  ]>er 
sq're  inch.) 


40  to  200 
60  to  140 
64  in  140 
70  to  144 
40  to  144 
90  to  120 
70  to  250 


Horse-power 
expended 
pex  stamp. 


1.  00  to  2.  00 

0.75  to  l.>')0 

0.  06  to  2.  00 

0.  50  to  2.  50 

0.  50  to  2.  00 

0.75 

0.  75  to  1.  50 


Gallons  of  water 
per  stamp. 


950  to  8,  640 

720  to  11.520 

4,  000  to  8,  640 

900  to  8,  640 

4,  800  to  12,  900 

4,  320  to  12,  960 

1,  600  to  25,  000* 


Quantity 
of  mercury 
per  stamp. 


Poundi,. 
5  to  75 

5  to  70 
10  to  40 

3  to  30 

6  to  40 
6  to  47 

10  to  37 


Loss  of 
mercury 
p'r  stamp. 


This  excessive. 


STAMP-BATTERIES   OF   POET   PHILLIP. 


For  the  purpose  of  comparing  our  methods  in  California  with  those  in 
Australia,  the  following  notice  of  the  Port  Phillip  Company's  mines  and 
mill,  at  Clunes,  Australia,  is  added  to  the  foregoing  descriptions.  This 
company  mines  upon  five  veins,  with  an  aggregate  drivage  of  25,590 
•eet,  equal  to  4|-  miles.     The  depth  of  the  main  shaft  is  404  feet ;  length 
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of  tramways  on  tbe  surface  for  the  conveyance  of  qnartz  a>nd  refuse, 
2,500  feet,  single-track;  engine  for  hoisting  and  pumping  at  the  two 
shafts,  about  85  horse-power.  The  costs  of  mining  and  raising  the 
quartz  average  about  13s.  per  ton.  The  large  masses  of  quartz  are  passed 
through  rock  breakers,  of  which  there  are  two.  The  number  of  stamps 
at  work  is  80 ;  of  these  56  weigh  about  000  pounds  each,  including  the 
lifter.  They  give  about  75  blows  per  minute,  require  about  1  horse- 
power x)er  stamp,  and  crush  an  average  of  about  2  tons  4  hundred  weight 
■per  head  per  24  hours.  The  remaining  24  stami)s  weigh  about  800 
pounds  each,  including  the  lifter,  give  75  blows  per  minute,  require  in 
the  aggregate  about  30  horse-power,  and  crush  about  4  tons  per  head 
per  diem.  These  stamps  have  the  larger  portion  of  the  small  quartz 
delivered  to  them.  The  quantity  of  water  required  to  work  the  stamps 
efficiently  is  about  eight  gallons  per  head  per  minute,  being  921,600  gal- 
lons per  diem. 

The  construction  of  the  batteries  and  the  method  of  saving  the  gold 
in  troughs  is  shown  in  the  accompanying  illustration,  giving  a  section 
through  the  battery. 

h  is  the  lower  end  of  the  self- 
feeding  hopper,  with  a  spring, 
c,  below  it.  Just  below  this 
is  the  water-trough  d.  The 
stamp-lifter  or  stem  is  made 
largest  at  the  lower  end,  so  as 
to  be  wedged  into  the  head/ 
by  a  key  at  the  side,  in  this 
respect  being  very  different 
from  the  method  of  attach- 
ment in  California.  The  head 
is  cast  also  in  one  piece,  with- 
out a  shoe,  and  is  renewed  when 
too  much  worn.  The  die  g  is 
placed  loosely  in  the  bottom 
box  or  bed  h.  The  delivery 
is  through  grates  upon  both 
sides  of  the  battery,  at  e,  e. 
A  j)erforated  plate,  j,  serves 
to  retain  any  coarse  particles 
thrown  out,  and  the  stamped 
material,  passing  through  this 
plate,  falls  into  the  mercury 

Section  of  the  Battery  of  the  PhiUip  Company,  Clmies.    bOXCS  A',  Jc,  I',  and  theUCC  UpOU 

a  long  line  of  blanket  strakes,  the  extreme  upper  end  of  which  only 
is  shown  in  the  cut.  These  strakes  are  each  several  inches  broad, 
and  there  are  nine  in  succession,  one  below  another,  with  a  mercury-box 
at  the  lower  end,  through  whicli  the  material  passes  before  entering  the 
waste-trough.  This  mercury-box  serves  to  catch  any  fine  particles  of 
gold  that  may  have  passed  the  blankets  and  any  stray  globules  of  quick- 
silver from  the  uj)per  boxes.* 

*  The  amalgam  wliich  slowly  accumulates  in  these  lx)xes  Las  beeu  found  to  be  in  a 
crystalline  condition,  and,  according  to  Mr.  George  F.  Ulricb,  tbe  mineralogist,  contains 
only  a  small  percentage  of  quicksilver,  witb  a  relatively  fixed  percentage  of  gold,  and 
forms  true  crystals,  wbicb,  under  tbe  action  of  nitric  acid,  do  not  become  loose  and 
spongy,  but  take  tbe  appearance  and  lustre  of  solid  gold  crystals.  They  are  usually  in 
modilied  and  distort-ed  octabedra,  and  are  sometimes  prismatic. 
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STAMP-MILLS   IN  BRAZIL. 

The  stamp-mills,  carrying  in  the  aggregate  135  stamps,  in  use  at  the 
Morro  Velho  mines  in  Brazil  are  constructed  upon  the  Cornish  pattern, 
except  that  each  lifter  has  four  iron  guides  to  keep  it  in  position.  When 
new,  one  of  these  stamp-heads  weighs  230  pounds,  and  when  worn-out 
only  59  pounds.  The  average  weight  may  be  considered  to  be  150 
pounds,  and  the  duration  about  four  months.  The  total  weight  of  the 
stamp,  with  lifter,  shank,  «S:;c.,  is  about  040  pounds.  The  battery-box  is 
made  of  wood  and  lined  with  sheet-iron.  The  distance  between  the  heads 
and  the  sides  of  the  coffer  is  about  three  inches.  The  batteries  are 
self-feeding.  The  grates  are  nineteen  inches  long  and  nine  inches  wide, 
and  are  made  of  sheet- copper,  pierced  with  conical  holes  one-twelfth  of 
an  inch  in  diameter  outside  and  tapering  to  one-forty-eighth  of  an  inch 
on  the  inside.  These  copper  plates  are  found  to  be,  on  the  whole,  more 
durable  than  iron.  Further  particulars  of  practical  value  may  be  ob- 
tained from  the  following  tabular  statement,  given  by  Mr,  J.  Arthur 
Phillips,  from  the  manuscript  notes  of  Mr.  F.  Dietzsch,  the  superintend- 
ent of  the  reduction  works : 

Nuniber  and  dimensions  of  stamp  mills  at  the  Morro  Velho  Mines,  Brazil. 
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The  product  of  stamping  issuing  from  the  grates  in  front  is  diluted 
with  clean  water  as  it  runs,  and  is  conducted  over  inclined  tables  or 
strakes  about  eighteen  inches  wide  and  from  twenty-seven  to  thirty-five 
feet  in  length,  with  a  fall  of  one  inch  per  foot.  Bullocks'  hides,  tanned 
with  tlie  hair  on,  are  spread  over  the  first  sixteen  feet  of  these  strakes, 
and  baize  cloths  are  placed  below,  followed  again  by  another  series  of 
overlapping  skins.  These  skins  and  strips  of  baize  are  washed  at  regu- 
lar intervals  in  separate  tanks.  The  deposit  on  the  first  three  skins  is 
known  as  head-sand,  and  amounts  to  0.42  of  a  cubic  foot  per  ton  of  ore 
stamj^ed.  This  sand  goes  to  the  amalgamating  house.  The  "middle 
sand,"  from  skins  Nos.  4  and  5,  contains  some  six  ounces  of  gold  per  ton, 
and  is  further  enriched  by  being  washed  over  another  system  of  strakes. 
The  products  below  the  fifth  skin  are  known  as  "tail-sand,"  and  are  sub- 
jected to  further  concentration.  "  Mr.  Dietzsch  remarks  that  straking 
may,  on  the  whole,  be  considered  a  cheap,  simple,  and  economical  pro- 
cess, by  which  G7  per  cent,  of  the  gold  originally  i)resent  in  the  ore  is 
obtained  in  a  highly  concentrated  state,  while  the  33  per  cent,  which 
escapes  is  in  two  distinct  forms — first,  light  free  gold;  second,  gold 
inclosed  in  the  coarser  particles  of  pyrites." 
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The  dimensions  and  products  of  the  strakes  are  given  in  the  annexed 
table : 

Dimensions  and  products  of  strakes  at  the  Morro  Velho  Mines,  Brazil. 
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THE   GERMAN   STAMP  BATTERIES. 

In  Germany  the  round  stem  revolving  stamp  has  not  been  introduced. 
Square  stems  of  timber  with  square  heads  are  the  most  common,  and  the 
cams  are  usually  short  projections  from  a  large  cylindrical  wooden  shaft, 
lifting  the  stamp  by  catching  under  a  projecting  tongue.  The  stamp 
stems  are  also  made  of  rectangular  iron  rods,  either  single  or  bolted  to- 
gether, and  secured  to  the  square  shank  of  the  stamp-head  and  shoe  (all 
in  one  piece)  by  means  of  bolts.  The  head  is  about  six  inches  square 
and  nine  inches  high,  ranging  with  the  weight  desired  for  the  stamp. 

The  mortar-box  or  cofiter  is  made  of  planks  lined  with  sheet-iron,*  and 
the  bed  usually  consists  of  stamped  quartz  pounded  in  by  the  stamps  or 
solid  stone,  or,  better,  of  heavy  cast-iron  dies  or  anvils  as  long  as  the  bot- 
tom of  the  mortar.  These  dies  are  simply  rectangular  masses  with  plane 
surfaces,  and  the  upper  die  is  four  inches  thick.  As  a  very  firm  and 
even  foundation  for  it  is  necessary,  it  is  found  best  to  place  it  on  another 
mass  of  similar  form  but  heavier,  from  six  inches  to  twelve  inches  high. 
In  the  cross-sections  of  batteries  given  beyond,  these  iron  dies  are  seen 
at  g  and  </.  The  lower  of  the  two  masses  rests  directly  upon  the  ends 
of  blocks  of  wood  or  upon  heavy  timber,  which  is  supported  upon  cross- 
sills  still  lower,  and  these  in  turn  upon  masonry.  When  it  is  intended 
that  the  battery  shall  stand  independently  of  the  frame  of  the  building, 
the  foundations  are  carried  to  a  greater  depth.  The  upper  iron  block  or 
die  of  course  is  subjected  to  rapid  wearing,  and  it  is  generally  allowed  to 
wear  off  for  one  and  a  half  inch  before  it  is  turned  over.  When  it  has 
been  worn  out  to  this  extent  on  both  sides  it  is  reduced  to  a  plate  only 
an  inch  thick,  and  is  then  broken  up.  These  dies  do  not  fit  tightly  be- 
tween the  sides  of  the  mortar ;  a  little  space  is  left,  which  is  filled  by 
wedges,  and  when  these  are  removed  the  die  can  be  easily  turned.  For 
convenience  of  handling  they  are  made  with  short  projections  at  the  ends. 

Ir(»n  is  beginning  to  be  used  to  some  extent  for  battery  frames  and 
mortars,  and  Rittinger  gives  figures  of  end-posts,  intended  to  receive 
wooden  sides,  being  cast  with  vertical  grooves  for  the  purpose.  Into 
these  grooves  the  planks  designed  to  form  the  mortar  boxes  can  be  fitted 
and  then  secured  by  drawing  up  the  posts  by  bolts.     The  posts  rise  high 

*  The  reader,  iucliued  to  wouder  that  batteries  so  iugeDioiis  aiid  well-constructed  in 
some  other  respects,  .still  retain  the  wooden  uiortar,  should  remember  that  they  are  uot 
built  for  crushing  gold  ore,  and  hence  perfectly  tiyht  mortars  ai'e  uot  required. 
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enougli  to  receive  cross-pieces  above,  and  at  the  base  are  expanded  into 
three  horizontal  branches  or  feet  so  as  to  form  a  firm  base  by  which  the 
whole  is  bolted  down  to  a  massive  foundation  of  masonry.  It  does  not 
appear  that  the  California  system  of  anchoring  the  battery  frame  to 
masonry  or  heavy  cross-sills  is  in  use  abroad.  On  the  other  hand,  the 
timber  frames  of  stamp  batteries  are  frequently  united  with  the  frame- 
work of  the  building  in  which  they  are  placed. 

In  the  Revue  de  I'Exposition  4,  page  154,  mention  is  made  of  stamps 
constructed  entirely  of  metal  at  Silberau  near  Ems,  and  shown  by  a 
working  model  at  Kalk.  A  figure  is  also  given  which  represents  the 
stem  as  round  and  very  light,  with  a  screw-thread  cut  at  the  top,  upon 
which  the  iron  tappet  is  screwed  like  a  nut.  This  method  of  attaching 
the  tappets  was  formerly  used  in  California,  but  it  has  been  abandoned 
since  the  introduction  of  the  "  gib-tappet"  already  described. 

OVERFLOV?"  BATTERIES. 

The  overflow  or  float  battery  is  the  simplest  form,  and  is  made  with 
numerous  modifications  intended  to  insure  the  best  working  results. 
The  overflow  may  be  along  the  whole  front  of  the  mortar-box,  or  at  the 
ends  alone,  or  at  the  front  and  ends;  but  in  practice  it  is  generally  con- 
fined to  the  front  and  to  two  forms  of  the  float  battery :  1.  That  with 
the  unobstructed  overflow,  the  stamped  stuft'  with  the  water  being  car- 
ried over  the  edge  of  the  front  wall  of  the  mortar ;  2.  The  partition  over- 
flow battery,  or  Schuhersatz,  in  which  the  overflow  is  obstructed  by  a  par- 
tition descending  below  the  surface  of  the  water  in  the  battery,  leaving 
only  a  narrow  slit  or  space  through  which  the  water  and  materials  can 
flow  out. 

Batteries  of  the  first  form  are  made  with  the  overflow  from  8  to  15  or 
18  inches  above  the  bed,  according  to  the  fineness  of  the  stufl"  required, 
being  from  15  inches  to  18  inches  when  particles  of  one  millimetre  in  di- 
ameter are  to  be  produced.  For  coarser  materials,  the  height  may  be 
diminished  to  8  inches,  and  with  this  height  particles  five  millimetres  in 
diameter  will  -be  delivered.  The  amount  of  water  required  for  each 
stamp  varies  from  four-tenths  to  eight-tenths  of  a  cubic  foot  per  minute. 
The  swash  in  an  open  overflow  battery  will  always  carry  over  niore  or 
less  of  the  coarse  uncrushed  fragments,  jiarticularly  when  the  height  of 
the  discharge  is  not  great,  and  it  is  to  obviate  this  difficulty  that  the 
partition  float  battery  has  been  devised. 

In  this  form  of  battery  the  discharge  takes  place 
through  a  long  and  narrow  slit,  opening  in  the  mortar  at 
a  height  of  four  or  five  inches  above  the  die,  and  extend- 
ing outward  and  upward  to  the  height  which  would  be 
required  for  the  discharge  edge  of  an  open  battery.  In 
the  annexed  figure,  which  is  a  section  of  the  front  part 
of  a  mortar  made  of  wood,  this  opening  may  be  seen, 
extending  from  just  above  the  surface  of  the  broken  ore 
upon  g  upward  to  the  top  of  the  trough.  The  wall  or 
partition  between  this  narrow  si^ace  and  the  interior  of  r^ 
the  mortar-box  is  so  fitted  in  that  it  can  be  taken  out  ^'^ 
in  order  to  clean  the  mortar  or  remove  any  obstruction 
that  may  have  lodged  in  the  opening.  If  the  slit  is 
placed  too  low  in  the  mortar  it  is  liable  to  be  choked. 
It  should  not  be  less  than  three  inches  above  the  die. 
It  is  also  important  not  to  have  the  opening  too  large,  i0^yj>//\ 
as  the  velocity  of  the  upward  flow  of  water  would  then 
be  diminished,  and  would  not  be  sufficient  to  carry  out' 
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the  i)nlp  without  tlie  use  of  a  much  greater  quantity  of  water  than  is  de- 
sirable. It  is  evident  that  the  quantity  and  fineness  of  the  stulf  deliv- 
ered by  this  outward  flow  of  water  may  be  regulated  by  the  supply  ad- 
mitted to  the  battery.  The  consumption  of  water  for  such  stamp,  with  a 
three-quarter  inch  slit,  varies  from  two  to  three-tenths  of  a  cubic  foot  per 
minute. 

GERMAN  SCREEN  BATTERIES. 


In  the  German  screen  batteries,  the  screens  are 
placed  in  the  front,  generally  at  a  height  of  six  inches 
above  the  die,  and  rarely  at  three  inches  when  the 
quantity  of  water  is  great. 

The  figure  is  a  section  of  the  front  of  such  a  battery, 
showing  a  method  of  holding  the  screen  S  in  place  by 
means  of  a  frame.  An  opening  of  the  length  and 
breadth  of  the  screen,  is  cut  out  of  the  planking  of 
the  front  of  the  mortar-box,  and  a  rectangular  iron 
frame  is  bolted  or  screwed  on  to  the  inside  of  the  box 
and  projects  so  as  to  form  a  shoulder  three-quarters  of 
an  inch  wide  all  around  the  opening.  The  screen  be- 
ing placed  in  the  opening  fits  against  this  projection, 
and  is  then  held  tightly  by  another  frame  or  follower 
which  is  movable  and  swings  from  hinges  above,  and 
is  provided  on  its  lower  edge  with  a  projecting  ear 
that  fits  over  a  staple  through  which  a  wedge  is  driven 
to  hold  the  frame  securely  in  its  place.  With  this 
construction  it  is  i)racti- 
cable  to  place  the  trough 
for  supplying  water  in 
the  front  instead  of  at 
the  back  as  is  usual.  In 
this  figure  the  two  an- 
vils or  blocks  of  cast-iron 
are  seen  at  g  and  g'. 

The  impurities  of  water  flowing  through 
the  battery,  esi)ecially  floating  objects  such 
as  sticks,  grass,  and  the  like,  tend  to  grad- 
ually close  up  the  meshes  or  holes  of  the 
screens,  and  thus,  by  iireventing  the  free 
exit  of  the  crushed  stuff,  to  diminish  the 
product.  In  order  to  prevent  this,  the 
form  known  as  the  Stausatz,  or  stay-bat- 
tery, has  been  devised  by  Rittinger.  It 
consists  essentially  in  backing  water  upr 
against  the  front  of  the  screen,  so  that 
both  faces  are  kept  washed,  and  the  im- 
purities dislodged  by  the  swash,  and  not 
held  fast  in  the  holes  by  the  constant  pres- 
sure of  the  outward  current.  This  is  ac- 
complished by  i^utting  on  an  outer  water- 
box  or  a  plate  in  front,  thus  holding  the 
water  against  the  face  of  the  grate.  The 
discharge  is  at  the  bottom,  tlirough  one 
hole  or  escape-pipe,  made  conical  in  its  Rittinger's  Stamp  Battery, 
form,  so  that  by  slipping  on  caps  of  different  sizes  the  aperture  may  be 
varit  d  at  will,  in  order  to  increase  or  diminish  the  flow. 


THE    MECHANICAL   APPLIANCES    OF   MINING.  683 

The  construction  of  this  batterj  may  be  understood  from  the  engrav- 
ing, which  is  a  section  through  the  center  of  the  battery,  showing  the 
stamps ;  the  bed,  with  the  two  iron  dies ;  the  water-box  in  front ;  the 
escape-pipe ;  and  in  the  rear  of  the  battery  the  chute  for  automatic 
feeding,  which  is  a  common  attachment  to  the  German  batteries,  and 
usually  delivers  the  ore  to  the  central  stamp. 

Rittinger*  has  compared  the  fineness  of  the  product  of  the  two  kinds 
of  battery,  the  Stausatz  and  the  Schubersatz,  each  furnished  with 
screens  punched  with  holes  one  millimetre  in  diameter,  and  finds  that 
the  Stausatz  or  stay-battery  gives  much  less  slime  than  the  i)artition 
float-battery.  The  following  are  the  figures  which  he  gives  in  support 
of  his  statement : 

Schubersatz,  per  cent. 

2 
28 
10 
60 

100  100 


Size  of  particles. 
mil. 

0.00071 

Stausatz,  per  cent. 
12 

0.00051 

31 

0.00035 

10 

0.00025 

47 

CHAPTER  LXXX. 

PANS    FOE    GRINDING    AND    AMALGAMATING. 

Every  period  of  excitement  and  enthusiasm  in  mining  brings  with  it 
a  great  demand  for  machinery,  and  stimulates  the  production  of  numer- 
ous contrivances  for  extracting  the  precious  metals.  At  such  times  it 
is  not  unusual  that  men  who  have  had  little  or  no  experience  in  mining, 
design  and  manufacture  for  sale  machines  for  crushing,  grinding,  and 
concentrating,  and  other  men  of  even  less  experience  buy  the  machines 
and  pay  transportation  upon  them  to  the  real  or  fancied  mine.  Such 
machines,  although  they  may  be  well  constructed  and  perhaps  adapted 
to  some  special  condition  of  things  when  made,  are  rarely  found  to  an- 
swer the  intended  purpose  in  practice,  and  are  soon  thrown  out  of  the 
mill,  and  ranged  along  the  outer  wall  as  relics.  These  are  the  machines 
of  which  it  has  been  most  aptly  said,  "  They  are  more  advertised  than 
used." 

But  each  futile  effort  has  accomplished  one  useful  result.  It  has  in- 
structed by  experience,  and  in  more  than  one  case  has  led  gradually  to 
the  perfection  of  machines,  and  apparatus  especially  adapted  to  the 
peculiar  necessities  of  our  mining  regions. 

THE   GREAT    NUjMBER   AND  VARIETY    OF   PANS. 

The  same  necessities  which  led  the  metallurgists  of  the  Pacific 
coast  to  adopt  iron  mortar  batteries  led  them  also  to  the  construction  of 
iron  pans  for  grinding  and  amalgamating.  The  old  methods  of  grinding 
in  arrastras  or  by  Chilian  mills  were  cumbrous  and  slow,  difficult  to 
clean  up  rapidly,  and  wasteful  of  quicksilver  and  amalgam.  The  man- 
ufacture of  paus  also  received  a  great  impulse  from  the  fact  that  the  ore 
of  the  Comstock  lode  was  peculiarly  well  adapted  to  working  in  such 

*  Lelrrbuch  der  Aufbereitungskuude,  1867,  p.  75._ 
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vessels.  Its  chemical  composition  is  such  that  the  iron  of  the  pans 
assists  its  decomposition.  It  not  only  contains  free  gold  and  silver,  but 
a  large  part  of  the  undecomposed  compounds  of  silver  consists  of  the 
sulphide,  which,  under  proper  treatment,  is  readily  decomposed  in  the 
pan,  the  particles  of  iron  worn  off  in  the  grinding  facilitating  the  pro- 
cess. The  ease  with  which  this  ore  could  be  reduced  in  pans,  naturally 
led  the  mill-men  and  miners  to  believe  tliat  the  same  apparatus  and 
processes  would  work  equally  well  upon  other  ores — an  error  which  ex- 
perience soon  rectified. 

The  demand  for  i)ans  for  Washoe  and  for  new  mills  in  the  new  dis- 
tricts caused  them  to  be  made  in  great  numbers  and  in  a  great  variety 
of  forms,  each  inventor  urging  some  peculiar  excellence  attaching  to 
his  mode  of  construction.  Some  were  made  for  grinding ;  some  for 
gTinding  and  separating ;  others  were  intended  simply  for  amalgamat- 
ing. This  diversity  was  still  further  increased  by  the  modifications  in 
the  form  of  each  made  from  time  to  time  by  the  inventors,  so  that  when 
we  look  back  for  a  few  years  we  find  a  long  list  of  the  different  forms  of 
pans  and  amalgamators  which  have  been  made  for  the  use  of  miners 
and  metallurgists,  and  all  of  which  have  been  more  or  less  used  for  the 
purposes  intended.  Among  these  may  be  cited  Knox's,  Wheeler's,  Var- 
ney's,  and  Hepburn's  pans ;  Wheeler  and  Randall's  tractory  conoidal, 
or  excelsior  grinder  and  amalgamator ;  Wheeler's  amalgamator ;  Excel- 
sior continuous  grinder  and  amalgamator ;  Belden's  pan  ;  Belden's  sep- 
arator ;  Wheeler  and  Randall's  conoidal  separator ;  Bartola  pan ;  Gas- 
ton's pan  ;  Baux  and  Guiod's  grinder  and  amalgamator ;  Moore's  grinder ; 
Hinkle  and  Capp's  centrifugal  ore-grinder ;  Farrand's  amalgamator  and 
separator ;  Coleman's  little  giant  amalgamator.  To  these  may  be  added 
some  of  the  principal  pans  now  in  use,  as  well  as  some  of  those  men- 
tioned. These  pans,  which  will  be  described  last,  are  Pattou's,  Wheel- 
er's, with  wooden  rim.  Booth  &  Company's,  Stevenson's  and  Horn's. 

The  attempt  will  not  be  made  to  describe  all  of  these  pans  and  amal- 
gamators ;  they  are  all  similar  in  their  action.  The  grinding  in  all  is 
effected  between  two  opposing  plates  of  iron,  and  the  chief  differences 
between  them  consist  in  the  modification  of  the  form  of  these  plates 
and  the  extent  of  their  surface.  They  all  combine  the  qualities  of  a 
mill  with  the  capacity  to  hold  a  certain  amount  of  ore-pulp,  for  it  is 
not  simply  grinding  that  is  required ;  the  operation  of  amalgamation 
and  chemical  reduction  of  the  ores  is  connected  with  it.  Inasmuch  as 
the  constant  grinding  would  soon  cut  through  the  thin  bottoms  of  the 
pans  if  unprotected,  and  destroy  the  mullers,  false  bottoms  or  dies  are 
cast  for  the  pans,  and  face-plates  (shoes)  of  hard  white  iron  for  the 
mullers.  These  are  so  made  as  to  be  easily  taken  out,  and  are  renewed 
when  worn  out. 

In  general,  the  pans  are  not  intended  to  receive  and  grind  coarse  ma- 
terials, though  in  some  of  them  ore  as  large  as  kernels  of  corn,  or  even 
larger,  can  be  ground  to  a  fine  powder  without  much  injury  to  the  pan. 
In  practice  it  is  the  battery-pulp  and  sand  which  are  fed,  and  this  is 
generally  done  in  charges,  (or  "batches,")  the  weight  of  which  depends 
uj)on  the  capacity  of  the  pan.  They  are  first  ground,  and  then,  with 
the  addition  of  quicksilver,  and  at  a  lower  rate  of  speed,  the  amalgama- 
tion is  effected.  The  charge  is  then  drawn  off  into  a  larger  pan,  fitted 
with  stirrers,  called  the  separator.  In  this  the  pulp  is  much  diluted 
with  water,  and  the  quicksilver  and  amalgam  fall  to  the  bottom  ami  are 
collected.  The  principal  pans  and  amalgamators  may  be  grouped  in 
two  chief  divisions:  1.  Those  with  flat  bottoms.  2.  Those  with  curved 
or  conoidal  bottoms. 
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KNOX'S  PAN. 

One  of  the  oldest  and  simplest  forms  of  the  iron  grinding  and  amal- 
gamating pans  is  that  invented  and  introduced  by  Mr.  Israel  W.  Knox, 
of  California,  soon  after  the  opening  of  the  mines  upon  the  Comstock 
lode,  and  since  then  extensively  used  in  the  reduction  mills  of  the  Pa- 
cific coast. 

This  pan  is  usually  made  about  four  feet  in  diameter  for  working  gold 
ores,  and  fourteen  inches  deep.  The  pan  used  for  working  silver  ores 
is  five  feet  in  diameter.  The  construction  may  be  seen  by  reference  to 
the  figure.  The  bottom  is  flat,  but  rises  in  the  centre  in  the  form  of  a 
truncated  cone,  as  high 
as  the  rim  of  the  pan. 
This  cone  is  hollow,  and 
gives  room  for  the  bear- 
ings of  a  vertical  shaft, 
geared  by  bevel  spur 
wheels  to  a  horizontal 
shaft  under  the  pan,  and 
intended  to  give  motion 
to  the  muUers.  These 
mullers  are  four  innum 
ber,  thin  and  flat,  and 
are  bolted  to  an  annular 
collar  or  centre-piece, 
surroundingthe  bottom 
of  the  cone,  and  upon 
which  two  upright  bars 
or  standards  are  cast, 
which  lock  into  the  ends 
of  the  yoke  on  the  top 
.  of  the  vertical  shaft. 
G  C  is  a  board  frame  Knox's  Improved  Amalgamator  and  Separator. 

fitting  the  inside  of  the  pan,  and  reaching  downward  to  within  half  an 
inch  of  the  mullers.  B  B  are  amalgamated  copper  plates,  fastened  to 
the  board  frame  for  the  purpose  of  catching  the  lighter  particles  of  gold 
as  they  float  through  the  pulp  when  stirred  by  the  rotation  of  the  mul- 
lers. The  discharge  of  this  pan  is  central,  through  an  opening  in  the  cone 
near  the  top,  D,  and  controlled  by  a  gate,  at  the  pleasure  of  the  operator. 
The  pulp  and  waste  discharged  are  received  in  a  sluice,  E,  below. 

The  bottom  of  this  pan  was  at  first  made  single ;  but  it  was  subse- 
quently improved  by  Mr.  Palmer  by  making  it  double,  thus  giving  a 
space  or  chamber  into  which  steam  may  be  introduced  for  the  purpose 
of  heating  the  charge,  when  it  is  required  to  promote  the  decomposition 
and  amalgamation  of  the  ore.  This  chamber  is  seen  in  the  figure.  The 
steam  is  introduced  by  a  pipe.  The  steam-chamber  is  formed  by 
means  of  a  false  bottom,  cast  with  two  concentric  annular  projections 
which  fit  upon  the  bottom  of  the  pan. 

The  usual  charge  of  the  four-foot  pan  is  250  to  300  pounds  of  dry  ore, 
and  of  the  five-foot  pan  400  to  500  pounds.  The  former  are  most  used 
for  amalgamating  and  separating,  and  the  latter  for  grinding  and  amal- 
gamating. 

The  muller,  being  made  to  revolve  about  twelve  times  in  a  minute, 
carries  the  pulp  and  causes  it  to  "  swash  "  against  the  amalgamated  plates, 
thereby  collecting  most  of  the  fine  float  gold  and  quicksilver.  The  dis- 
charge being  near  the  surface  of  the  liquid  pulp,  and  where  there  is  the 
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least  motion,  taere  is  little  chance  of  the  loss  of  quicksilver  or  the  pre- 
cious metals. 

It  is  common  to  work  the  pans  continuously,  but  much  better  results 
are  obtained,  at  least  in  some  cases,  by  crushing  the  ore  dry  and  fine, 
and  then  introducing  it  into  the  pan  by  charges,  and  working  until 
amalgamation  is  complete. 

The  simplicity,  cheapness,  and  convenience  of  this  pan,  the  ease  with 
which  it  can  be  charged  and  cleaned  up,  together  with  its  eifectiveness, 
have  caused  it  to  be  largely  used,  even  to  this  time,  by  the  mill-men  of 
the  Pacific  slope. 

KNOX'S  EUREKA  GRINDER. 

Mr.  Kjiox  also  makes  a  pan  specially  designed  for  grinding.  The 
central  cone  is  made  larger,  so  that  it  fills  nearly  one-half  of  the  diame- 
ter of  the  pan,  the  object  being  to  have  as  little  difference  of  velocitj'^ 
between  the  inner  and  outer  edges  of  the  grinding  surface  of  the  muller 
as  possible.  The  grinding  is  thus  confined  as  much  as  j^ossible  to  the 
bottom  of  the  annular  trough  between  the  sides  of  the  pan  and  the  cone 
in  the  center.  A  die,  or  false  bottom,  is  placed  in  this  annular  trough, 
and  can  be  renewed  when  worn  out.  Its  upper  surface  is  grooved,  and 
the  shoes,  four  in  number,  are  made  pointed,  and  curved  in  such  a  way 
that,  as  they  revolve  over  the  grooves  of  the  die,  they  cut  or  grind  with 
a  shearing  action,  thus  moving  with  more  ease  and  regularity,  and,  as 
is  claimed,  grinding  the  pulp  with  more  rapidity. 

VARNEY'S  PAN. 

This  is  also  one  of  the  most  extensively  used  pans.  The  grinding 
surface  at  the  bottom  is  formed  by  four  dies  of  hard  white  iron,  and 
there  are  twelve  shoes  riveted  or  bolted  to  the  mullers.  The  dies  have 
radial  grooves  which  facilitate  the  grinding.  The  charge  is  from  COO  to 
800  pounds  of  ore.  It  will  take  coarse  stufi"  that  passes  screens  with 
four  meshes  to  the  inch.  Curved  plates,  or  guides,  serve  to  throw  the 
pulp  back  from  the  circumference  to  the  center,  so  as  to  again  pass 
under  the  mullers.  The  muller  should  make  about  eighty  revolutions 
a  minute,  and  requires  to  drive  it  from  three  to  five  horse-power.  The 
shoes  and  dies  will  last  from  forty  to  sixty  days,  each  of  twenty-four 
hours  working. 

The  invention  of  Varney  is  declared  in  his  patent  to  consist  "in  the 
employment  or  use  of  a  rotary  and  stationary  muller  placed  within  a 
suitable  pan  or  tub,  provided  with  a  cover,  and  arranged  in  such  a  man- 
ner that  when  the  device  is  in  operation  the  ore  will  pass  in  a  current  or 
stream  outward  from  the  center,  and  between  the  mullers  to  the  cir- 
cumference of  the  same,  and  thence  inward  over  the  upper  and  rotating 
muller  to  the  center  of  the  same,  and  down  through  said  muller  between 
it  and  the  stationary  one,  to  be  again  thrown  to  the  periphery  of  the 
mullers,  thereby  causing  all  the  jjarticles  of  the  ore  to  be  brought  in 
contact  with  the  quicksilver  in  the  pan  or  tub,  or  with  the  amalgamated 
plates  to  be  attached  to  the  muller  or  mullers." 

"This  invention  also  consists  in  the  employment  or  use  of  curved  or 
spiral  scrapers  placed  within  the  pan  or  tub,  and  arranged  relatively 
with  the  upper  surface  of  the  rotating  muller  in  such  a  manner  as  to 
insure  the  passage  or  movement  of  all  heavy  substances  in  the  pulp, 
thereby  preventing  the  same  from  lodging  on  the  rotary  muller." 
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MOORE'S   QUARTZ  aRINDER   AND  AMALGAMATOR. 

This  pau  has  a  flat  bottom,  with  an  acute  cone  rising  in  the  center. 
The  muller  is  made  to  fit  both  the  bottom  and  the  cone,  and  is  provided 
with  shoes  opposing  crushing  plates  on  the  cone,  so  that  the  stuff  which 
is  fed  by  means  of  an  annular  hopper  at  the  top  of  the  muller  will  be 
subjected  to  crushing  or  coarse  grinding  before  it  reaches  the  broad  and 
horizontal  grinding  surface  at  the  bottom.  This  pan  is  usually  made 
six  feet  in  diameter  and  with  vertical  sides.  The  pulp  entering  in  this 
mauner  at  the  center  must  traverse  the  whole  distance  to  the  outer  mar- 
gin of  the  solid  muller  before  it  can  ascend  above  it  into  the  body  of  the 
pan. 

WHEELER  AND  RANDALL'S  EXCELSIOR  GRINDER  AND  AMALGAMATOR. 

The  excelsior  grinder  and  amalgamator  of  Wheeler  &  Randall  is 
a  deep  pan,  with  a  large  conoidal  center  rising  as  high  as  the  rim  and 
molded  so  that  its  vertical  section  forms  a  tractory  curve  from  the  top 
to  the  bottom.  This  forms  the  grinding  surface,  to  which  the  muller  is 
fitted  and  revolved  by  locking  on  a  vertical  shaft,  to  which  motion  is 
given  by  bevel  gearing  below  the  pan.  Four  sizes  are  made;  largest, 
4^  feet  in  diameter,  weight  5,000  pounds  ;  medium,  4  feet  in  diameter, 
weight  4,000  pounds;  prospecting  size,  2  feet  in  diameter,  900  pounds ; 
assayer's  pan,  1  foot  in  diameter. 

The  advantages  claimed  by  the  inventors  for  this  construction  are  : 

1.  That  perfect  uniformity  of  wear  in  the  grinding  surface  is  ob- 
tained by  the  use  of  the  curved  face. 

2.  That  it  reduces  the  ore  far  more  rapidly  and  at  a  less  expense  of 
power  than  any  other  pan  of  practical  form  and  proportion. 

3.  That  it  jiossesses  superior  amalgamating  qualities. 

4.  That  its  mechanical  construction  as  to  simplicity,  weight,  strength, 
convenience  of  working,  cleaning  up,  and  cheapness,  is  unequaled  by 
any  other  grinder  and  amalgamator. 

This  is  probably  claiming  too  much  for  this  form  of  pan.  That  it  is 
an  excellent  grinder  is  well  known  to  the  writer  from  observation 
and  personal  experience.  For  amalgamation  there  are  other  forms  of 
the  pan  that  are  quite  as  effective.  The  large  space  occupied  by  the 
cone  and  muller  renders  it  necessary  to  make  the  iian  very  deep,  in  or- 
der to  hold  even  moderate  charges,  and  it  is  not  as  conveniently  cleaned 
as  a  pan  of  less  depth. 

Wheeler's  amalgamator  has  much  more  space  around  the  muller. 
The  cone  is  smaller,  and  the  muller  broader  and  flatter.  The  construc- 
tion is  otherwise  nearly  the  same  as  in  the  excelsior  grinder,  and  both 
are  provided  with  a  lever,  connected  with  a  hand-wheel,  working  on  a 
screw  at  the  side,  by  which  the  height  of  the  muller  above  the  bottom 
may  be  easily  varied  so  as  to  regulate  the  rate  of  grinding. 

Both  of  these  pans  are  also  made  in  sections,  so  that  they  can  be 
taken  apart  and  transported  on  animals  into  places  difflcult  of  access. 

Another  modification  is  the  continuously  working  pan,  made  substanti- 
ally like  the  preceding,  but  with  a  cover  bolted  on  to  the  rim  and  rising 
to  the  top  of  the  muller.  The  pulp,  being  fed  in  at  one  side,  escapes  at 
the  top,  around  the  narrow  neck  of  the  muller,  and  flows  off  through  a 
covered  chute  or  rectangular  tube,  cast  upon  the  cover. 

belden's  grinding  and  amalgamating  pan. 

This  is  an  effective  and  convenient  form,  and  has  the  advantage  of 
giving  plenty  of  space  for  the  pulp.    The  grinding  surfaces  are  confined 
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to  an  annular  curved  zone,  between  tlie  sides  and  a  slim  central  cone. 
It  thus  differs  materially  from  the  excelsior  grinder  and  amalgamator, 
in  which  much  of  the  grinding  is  effected  upon  the  sides  of  the  cone. 
Lightness,  simplicity,  ease  of  cleaning  up,  superior  grinding  and  amal- 
gamating qualities,  have  been  aimed  at  in  this  machine. 

HEPBURN  AND  PETERSON'S  PAN. 

This  is  a  deep  pan,  with  the  bottom  in  the  form  of  a  section  of  an  in- 
verted cone;  the  reverse  of  the  pans  with  conical  centers,  rising  to  the 
height  of  the  rim.  In  this  pan  the  inclination  is  towards  the  center,  at 
an  angle  of  about  28  degrees  from  the  horizontal.  A  vertical  cylinder 
or  tube  rises  from  the  bottom  in  the  center,  through  which  the  shaft  for 
driving  the  muller  is  carried.  It  is  litted  with  four  dies,  which  cover 
the  grinding  surface  of  the  bottom,  and  the  muller  is  fitted  with  fluted 
shoes,  shaped  to  conform  to  the  curvature  of  the  dies.  The  charge  for 
this  pan  is  about  1,000  pounds.  In  grinding,  the  pulp  is  thrown  from 
the  center  under  the  shoes,  and  rises  highest  upon  the  outer  rim,  and 
then  falls  over  toward  the  center,  to  be  again  carried  under  the  muller. 

The  new  Hephurn  pan. — Another  pan  has  been  introduced  by  Mr.  Hep- 
burn, in  which  the  grinding  is  not  effected  by  the  rubbing  of  two  op- 
posing rigid  plates  of  iron,  but  by  a  number  of  rolling  disks,  i^ressing  with 
their  flat  sides  upon  the  dies,  and  rolling  by  friction  upon  each  other. 
This  pan  has  been  experimented  with,  and  noticed  by,  Mr.  Louis  Bland- 
ing,  a  metallurgical  engineer  of  large  theoretical  and  practical  experience. 
He  says,  in  June,  1869 : 

Four  months  ago  I  became  convinced  of  its  great  value,  after  tliorougli  investigation, 
and  have  almost  daily  since  that  time  worked  on  it  silver  ores  from  Nevada,  both 
chloride  and  sulphuret  ores,  and  gold-bearing  quartz  from  California.  The  essential 
difterence  between  it  and  pans  of  the  ordinary  style  consists  in  this:  the  former  acts  by 
a  rollmg  motion,  the  disks  or  rollers  being  loose  in  the  pan,  but  crushing  and  pulver- 
izing strongly  against  the  dies  by  centrifugal  force;  the  latter  by  a  grinding  friction  of 
rigid  iron  surfaces  in  contact  under  great  weight.  This  difference  of  action  explains 
the  difference  in  power  requh-ed  to  operate  iJhe  respective  pans ;  the  Hepbiuni,  other 
things  being  equal,  consuming  not  more  than  40  per  cent,  of  the  power  ordinarily  re- 
quii-ed,  as  shown  by  tests  in  the  Rock  Point  mill  on  the  Carson  River,  and  other  mills. 
The  disks  or  rollers,  rotating  on  their  own  axes  upon  the  dies  of  the  muller  plate,  also 
serve  to  reduce  the  ore  at  these  lines  of  contact  by  a  cutting  and  wearing  action,  the 
crushing  and  wearing  operation  of  the  revolving  circimiference  of  every  two  of  the 
rollers  on  each  other  effectively  aiding  the  reducing  action.  These  rollers  have  a  pecu- 
liar action ;  they  operate  to  crush  the  coarse  ore  on  the  side  dies,  and  pulverize  on  the 
muller  dies  as  well  as  by  the  action  of  their  rotating  sides  on  each  other.  The  next 
point  worthy  of  notice  is  the  fact  that  this  pan  will  take  ore  tkrough  a  screen  of  half 
an  inch  mesh,  and  reduce  it  as  rapidly  and  finely  as  the  ordinary  pan  reduces  the  sands 
taken  from  the  fifty-screen  of  a  battery.  The  rollers,  being  free  and  not  rigidly  fixed, 
adjust  themselves  to  the  size  of  the  material  fed  to  the  pan.  This  avoids  the  necessity 
of  a  battery,  (dry  or  wet,)  as  the  ore  will  be  prepared  for  the  pan  by  a  breaker,  or  a 
pair  of  Cornish  rollers,  which  can  bo  fiu-uished  at  considerable  less  cost,  and  for  the 
work  accomplished  requires  much  less  power.  All  drying  of  the  ores  and  the  conse- 
quent ex]Dense  and  loss  of  time  are  also  saved  by  this  mode  of  work.  A  third  point  of 
pai-ticular  interest  is  the  fact  that  amalgamation  can  be  effected  by  proper  management 
in  the  bottom  of  the  pan,  separate  and  distinct  from  the  pulverization  at  the  same  time 
procreding  in  the  upper  or  working  j^art  of  the  pan,  in  which  point  it  is  essentially 
different  from  tlie  pan  of  ordinary  form,  and  whereby  the  loss  of  quicksilver,  by  excess- 
ive grinding  and  consequent  flouring,  is  greatly  prevented.  The  result  of  practical 
work,  both  in  silver  and  gold  ores,  shows  the  loss  of  quicksilver  to  be  not  more  than 
one-tliird  to  one-half  that  usually  experienced  on  cliarses  of  ore  of  equal  quantity 
treated  equal  lengths  of  time.  There  are  other  minor  differences  that  an  inspection  of 
the  small  50-pound  pan,  now  working,  and  of  the  large  4,000-pound  pans,  now  being  con- 
structed at  the  Vulcan  Foundry,  in  this  city,  will  at  once  suggest.  It  was  at  first 
difficult  to  perceive  the  cause  of  such  rapid  action  on  such  coarse  and  hard  stuff'  in  a 
pan  rmming  so  easily  and  lightly ;  but  the  solution  was  readily  found  by  a  calculation 
of  the  surfaces  brought  into  action  in  a  given  time,  and  which  it  would  be  out  of  place 
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to  state  here.  Theory,  and  practice  seem  to  concur  in  this  matter,  at  least,  and  I  can 
only  ho]De  that  the  p]*omise  of  this  really  original  invention  will  be  realized  in  large 
■work. 

farrand's  amalgamator  and  separator. 

This  is  a  macliiue  which  attracted  some  attention  in  1864,  but  was 
never  extensively  used.  The  motion  is  not  rotary,  but  reciprocating. 
The  machine  consists  of  a  semi-cylindrical,  trough-shaped  vessel,  the 
interior  of  which  is  furnished  with  movable  concave  dies,  to  be  replaced 
when  worn  out,  as  in  ordinary  pans.  The  mullers  are  convex,  and  at- 
tached to  a  substantial  shaft,  by  which  they  are  moved  back  and  for- 
ward by  crank  or  eccentric  motion.  The  mullers  are  held  to  their 
places  by  springs  of  moderate  strength,  the  pressure  of  which  may  be 
easily  regulated.  The  oscillating  motion  of  the  mullers  serves  to  keep 
the  pulp  in  a  constant  state  of  agitation,  thoroughly  mixing  it,  and 
passing  it  under  the  mullers  without  resort  to  any  of  the  various  expe- 
dients employed  in  pans  where  a  circular  motion  is  maintained.  In 
working  this  amalgamator  no  quicksilver  is  placed  in  the  pulp  until 
the  trituration  is  completed.  That  done,  the  mullers  are  raised,  so  as 
to  completely  break  contact  with  the  dies,  the  quicksilver  sprinkled 
into  the  mass,  and  the  machine  set  in  motion  again,  the  mullers  simply 
acting  as  stirrers. 

PANS  NOW  most  in  USE. 

The  experience  with  the  great  variety  of  pans  that  have  been  made 
has  led  at  last  to  the  adoption  of  the  more  simple  forms,  in  which  the 
grinding  is  effected  beweeu  horizontal  flat  surfaces  instead  of  the  curved 
and  conical  bottoms.  In  the  pans  now  most  in  use,  these  flat  grinding 
surfaces  form  an  annular  floor  around  the  central  cone,  through  which 
the  vertical  shaft  passes.  This  central  cone  is  no  longer  used  for  grind- 
ing, and  is  made  much  smaller  than  formerly.  Wood  is  now  also  sub- 
stituted for  the  sides  of  the  pan,  as  will  be  seen  by  the  inspection  of  the 
annexed  figure  of  Patton's  pan. 

patton's  PAN. 

It  will  be  noted 
that  the  wooden 
sides  are  vertical 
and  that  the  staves 
are  held  by  a  strong 
iron  hoop  upon  an 
iron  flange  or 
shoulder  of  the  bed- 
plate, which  rises  in 
the  inside  of  the  pan 
as  high  as  the  top 
of  the  muller,  this 
being  as  high  as 
there  is  much  fric- 
tion or  exposure  to 
the  leakage  of  quick- 
silver. The  bottom 
is  cast  in  one  piece 
and  has  a  chamber 
below  it  for  the  ad- 
mission of  steam  to 
heat  the  pulp  and 
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Patton's  Pan. 
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promote  anu\]g'amatiou.  The  pan  or  tab  is  five  feetia  diameter  and  two 
feet  deep.  I'lie  motion  of  the  mailer  is  given  by  bevel-gearing  below. 
The  distance  between  the  grinding  sarfaces  is  controlled  by  raising  or 
lowering  the  mailer  by  means  of  a  screw  working  in  the  top  of  the 
vertical  shaft. 

Wheeler's  pan,  as  now  made  with  vertical  wood  sides,  is  shown  by 
the  next  figare. 

wheeler's  pan. 

It  is  five  feet  in 
diameter,  but  not 
quite  so  deep  as 
Patton's,  and  the 
attachment  of  the 
staves  to  the  bot- 
tom plate  is  differ- 
ent. There  is  also 
a  wider  annular 
space  between  the 
dies  and  mnller 
and  the  sides. 
The  distance  be- 
tween the  muller 
andthe  diesis  reg- 
ulated by  a  screw 
with  a  hand- wheel 
upon  the  outside 
of  the  pan,  which, 
by  means  of  a  bent 
lever  at  the  bot- 
tom, raises  the 
vertical  shaft  and 
so  lifts  the  muller. 
forms  of  Wheeler's 


Wheeler's  Pau. 


This  arrangement  is  the  same  as  used  in  the  older 
apparatus. 

Messrs.  Booth  &  Co.  make  a  similar  pan  with  sheet  iron  sides.  The 
annular  sjjace  between  the  dies  and  the  sides  is  not  so  great,  but^tlie 
cast  bottom  plate  rises  higher,  and  is  thus  more  secure  against  leak- 
age. The  sheet-iron  rim  or  side  is  not  only  light,  but  it  has  this  ad- 
vantage, that  when  left  dry  for  a  time  it  will  not  shrink  and  crack  as 
the  wooden  tubs  must  inevitably  do. 

cox's  FAN. 

This  is  a  large,  heavy  pan,  iu  which  the  hard  gravel  cement  of  the 
deep  placers  is  broken  by  revolving  arms.  Since  the  pebbles  and 
boulders  of  this  material  are  usually  barren,  while  the  cement  between 
them  carries  the  gold,  it  is  desirable  to  relieve  the  stamjo-mills  from  the 
necessity  of  crushing  the  former.  The  pan  is  provided  with  a  grating 
below,  through  which  the  finer  and  auriferous  material  falls  when  freed 
from  the  boulders,  and  can  be  conveyed  to  the  mill,  while  the  boulders 
remain  in  the  pan,  and  are  removed  as  they  accumulate,  and  thrown 
away.  It  is  claimed  that  this  device  effects  a  great  saving  in  the  cost 
of  cement-crushing.  It  was  iutroducd  in  18GS,  I  believe,  and  I  have  no 
reports  of  actual  results,  though  several  machines  are  said  to  be  in  use 
in  Nevada  County,  California,  and  elsewhere.  It  resembles  the  grinding 
and  amalgamating  pans  only  in  name  and  external  form. 
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h.  j.  booth  &  co.'s  pan. 


Booth  &  Co.'s  Pan. 

Horn's  pan,  as  shown  by  the  last  figure  of  this  series,  is  cast  in  one 
piece  and  is  slightly  flaring.  A  depressed  annular  space  three  inches 
wide  is  left  around  the  dies  and  is  traversed,  as  the  muller  rotates,  by 
an  arm,  which  extend  to  the  bottom.  The  muller  is  raised  by  a  screw 
at  the  top  similar  to  that  used  for  Patton's  pan. 

HORN'S  PAN. 


Horn's  Pan. 

This  pan,  like  all  the  others  here  figured,  is  made  with  a  double  bottom, 
thus  giving  an  annular  steam-chest  for  heating  the  charge. 


SECTION  v.— SEPARATION  AND  CONCENTRATION. 


CHAPTER  LXXXL 
THE    CONCENTRATION    OF   AURIFEROUS    ALLUVIUM. 

As  generally  used  in  mining  "  concentration  "  refers  to  the  enrichment 
by  mechanical  means  of  the  ores  that  have  been  raised  from  veins.  So 
restricted,  it  may  be  said  that  in  the  mining  regions  of  the  west  it  is  con- 
fined chiefly  to  the  separation  of  gold  and  sulphurets  from  quartz.  But 
the  grand  washing  operations  of  the  placer  gold  miner  are  properly 
classed  with  those  of  concentration.  With  the  aid  of  water  he  sweeps 
away  the  earth  and  gravel,  and  collects  the  grains  of  gold,  which,  by 
reason  of  their  greater  weight,  remain  behind. 

The  simplest  and  most  common  implements  used  for  concentration  are 
ihe  miner's  pan  and  the  horn-spoon.  The  pan,  so  much  used  in  California, 
not  only  for  prospecting  but  in  cleaning  up  sluices  and  mills,  is  at  pres- 
ent stamped  out  of  one  piece  of  the  best  quality  of  Eussia  iron,  and  is  a 
far  better  article  than  was  formerly  in  use.  It  resembles  an  ordinary 
tin  milk-pan  in  form,  but  its  sides  are  more  sloping  and  it  is  strength- 
ened by  a  stout  wire  in  the  rim.  In  the  gold  region  of  the  Carolinas 
and  Georgia,  the  pan  formerly  employed  was  either  the  ordinary  iron 
frying  pan  or  a  light  steel  j^an,  a  little  deeper,  and  elliptical  in  form.;: 

The  horn-spoon  is  a  very  convenient  instrument  for  washing  out  sam- 
ples of  crushed  vein  stuff,  or  any  soft  material  supposed  to  contain  gold. 
It  has  one  great  advantage  over  a  metallic  surface,  that  it  does  not  be- 
come enfilmed  with  air  or  grease,  so  as  to  prevent  the  perfect  contact 
of  the  water  on  its  surface.  It  is  made  from  the  large  end  of  the  horn 
of  an  ox,  cut  obliquely,  and  then  scraped  down  to  a  suitable  thickness. 
A  horn  that  is  black  at  one  end  makes  the  best  spoon.  Its  lightness 
and  durability,  as  well  as  many  other  good  qualities,  make  it  a  favorite 
implement  with  gold  prospectors. 

The  batea  is  another  form  of  washing  implement  for  prospecting  and 
testing.  It  is  a  shallow  circular  plate,  made  from  a  single  piece  of  wood, 
usually  by  turning  in  a  lathe,  and  is  about  twenty  inches  in  diameter 
and  two  and  a  half  inches  deep  at  the  centre,  from  which  the  slope  is 
regular  and  unbroken  to  the  outer  edge.  It  is  much  used  at  the  gold 
mines  and  washings  in  Brazil ;  but  in  California  it  is  not  much  known, 
its  use  being  confined,  I  believe,  to  one  or  two  experts  who  have  attained 
the  peculiar  skilled  manipulation  it  requires. 

The  cradle,  the  tom,  and  various  rockers,  are  forms  of  concentrating 
apparatus  familiar  to  most  miners,  which  need  not  be  here  described. 

SLUICING. 

Sluicing  is  the  simplest  form  of  concentration  upon  a  large  scale.  It 
is  simply  the  employment  of  a  current  of  water  upon  an  inclined  plane, 
which  sweeps  onward  the  finer  and  lighter  substances  more  rapidly 
than  the  heavier,  and  thus  effects  a  separation. 

The  ordinary  board  sluice  is  made  of  rough  pine  boards,  in  sections 
twelve  feet  in  length,  so  that  they  can  be  fitted  one  into  the  other  and 
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thus  form  a  continuous  trough,  from  twelve  to  twenty  inches  wide  and 
from  ten  to  twelve  inches  deep.  In  order  that  one  section  niaj^  fit  into 
the  next,  they  are  made  a  few  inches  wider  at  one  end  than  at  the  other. 
The  usual  grade  or  inclination  is  about  twelve  inches  or  from  ten  to 
eighteen  inches,  according  to  the  nature  of  the  materials  to  be  washed. 
Cleats  or  riffles  are  placed  across  the  bottom  to  arrest  the  flow  of  the 
heavier  particles,  and  thus  make  a  favorable  point  for  the  lodgment  of 
the  gold  and  quicksilver.  In  order  to  protect  the  bottom  from  the 
action  of  the  larger  stones  and  the  violence  of  the  current,  a  set  of 
false  riffles  is  put  in.  These  are  usually  placed  lengthwise  of  the  box, 
and  consist  of  slats,  nailed  to  cross-bars  of  wood,  so  that  the  whole  may 
be  lifted  out  when  the  sluice  is  cleaned  up  or  the  bars  need  repairs. 
Both  bars  and  sluice-boards  wear  out  rapidly  during  active  washing 
by  the  constant  attrition  of  the  stones ;  and  when  the  boxes  are  no 
longer  fit  to  be  used,  or  if  for  any  cause  they  are  no  longer  to  be  used, 
they  are  dried  and  burned,  and  the  careful  washing  of  the  ashes  gives 
a  very  remunerative  return  of  gold,  often  enough  to  buy  a  new  set  of 
sluice  boxes. 

Some  detaOs  regarding  the  construction  and  working  of  the  larger 
sluices  have  already  been  given  in  the  chapter  upon  l3reaking  down 
rock ;  and  it  is  only  necessarj^  here  to  revert  to  the  fact  that  the  opera- 
tions of  breaking  up  and  crushing,  and  of  washing  and  concentrating 
are  inseparably  connected  in  placer  mining,  as  well  as  in  the  extraction 
of  gold  from  quartz  taken  out  of  veins.  There  is  one  form  of  sluicing 
which,  however,  has  not  yet  been  considered.  It  is  the  under-current 
sluice,  an  improvement  introduced  in  California,  and  the  outgrowth  of 
the  gigantic  sluicing  operations  in  that  State. 

UNDER-CURKENT   SLUICES. 

These  are  designed  to  separate  the  current  in  the  main  sluices  into 
two  liortions,  ijermitting  the  great  bulk  of  the  muddy  current  and 
coarse  materials  to  pass  on,  while  the  heavier  and  lower  portions  are 
allowed  to  drop  through  a  grating  on  the  bottom  of  the  sluice  into 
shallower  and  broader  sluice  boxes,  having  a  lower  grade,  and  receiving 
a  fresh  supply  of  clean  water.  The  design  is  to  distribute  the  mate- 
rials over  a  greater  surface  than  could  be  given  in  the  main  sluice,  and 
thus  allow  the  gold  to  settle. 

These  boxes  are  made  of  various  widths,  from  three  to  nine  feet,  and 
from  twelve  to  fourteen  inches  deep.  The  grade  is  usually  one  in  twelve. 
The  grating,  through  which  the  stuff  is  admitted,  is  made  of  hard  cast 
iron,  with  openings  an  inch  wide  and  eight  inches  long.  The  stuft'  flow- 
ing in  the  under-currents  is  sometimes  di\'ided,  a  i)art  being  dropped 
into  a  second  system  of  low-grade  boxes,  or  secondaries,  with  a  width 
of  about  thirty  inches,  and  a  grade  of  fourteen  or  fifteen  inches  to  the 
box.  They  receive  about  one-fifteenth  of  the  water  in  the  under-cur- 
rent. The  grating  is  much  finer  than  that  in  the  main  sluice,  the  spaces 
being  only  three-eighths  of  an  inch  wide  and  five  inches  long.  They 
are  very  useful  for  catching  quicksilver. 


CHAPTER  LXXXII. 

THE    CONCENTRATION    OF    VEIN-STUFF. 

As  has  already  been  remarked,  concentration,  in  ordinary  mining 
parlance,  is  confined  in  California  chiefly  to  the  separation  of  gold 
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and  snlphurets  from  quartz.  Quicksilver  ores  and  copper  ores  have, 
to  a  small  extent  at  one  or  two  localities,  been  subjected  to  concen- 
tration, but  with  these  exceptions  very  little  attention  has  yet  been 
given  there  to  a  subject  of  great  importance  to  the  mining  interest. 
The  quantity  of  snlphurets  contained  in  the  quartz  veins  of  California 
rarely  exceeds  two  per  cent.,  and  its  separation  is  not  attended  with 
any  great  difficulty,  inasmuch  as  the  difference  between  the  specific 
gravity  of  the  snlphurets  and  quartz  is  so  great,  that,  when  agitated  in 
water,  the  particles  of  sulphuret  first  find  their  way  to  the  bottom  and 
form  a  layer  nearly  free  from  the  quartz,  which  settles  in  an  upper 
stratum.  It  is  upon  this  difference  in  gra\i.ty  of  substances,  and  their 
consequent  different  degrees  of  velocity  in  passing  through  water  or 
air,  that  the  operations  of  concentration  are  based. 

For  example,  a  sphere  of  gold  eight  lines  in  diameter  will  fall  100 
Prussian  inches  through  water  in  one  second  of  time,  while  a  sphere  of 
quartz  of  the  same  size  will  fall  only  about  30  inches  in  the  same  time. 
Thus,  a  mixture  of  particles  of  gold  and  of  particles  of  quartz  could  be 
very  easily  separated  one  from  the  other  -,  and  also  many  other  sub- 
stances could  be  separated  where  the  difference  in  the  velocity  of  fall- 
iug  is  not  so  great.  But  the  bulk  of  particles  is  also  an  imj)ortant 
element,  as  will  be  seen  from  the  insi^ection  of  the  annexed  table,  in 
which  the  relative  velocities  with  which  particles  of  gold,  galena,  blende, 
and  quartz  of  different  sizes  will  fall  through  water  is  shown  : 

Table  sliotciiig  the  distance  in  Prussian  inches  that  spheres  of  various  sizes  of  dijfe)'ent  sub- 
stances icill  fall  through,  water  in  one  second  of  time. 


Diameter  in 

Gold. 

Galena. 

Blende. 

Quartz. 

lines. 

Spec.  grav.  19. 2. 

Spec.  grav.  7.  5. 

Spec.  grav.  4. 

Spec.  grav.  2.  6. 

8 

100 

60. 093 

40.  825 

29. 814 

5.657 

84.  090 

50. 532 

34. 329 

25.071 

4 

70.711 

42. 492 

28. 868 

21. 082 

.  2.  828 

59.  460 

35.  731 

24. 275 

17.  728 

2 

50 

30. 046 

20. 412 

14. 907 

1.414 

42. 045 

25. 206 

17. 105 

12.  535 

1 

35. 355 

21. 246 

14.  434 

10.  541 

0.707 

29.  730 

17. 866 

12. 137 

8.864 

0.5 

25 

15. 023 

10.  206 

7.454 

0.354 

21.  022 

12.  633 

8.  5,-2 

6. 268 

0.25 

17.  678 

10. 623 

7.  217 

5.270 

Thus,  while  a  sphere  of  gold  eight  lines  in  diameter  is  falling  100 
inches,  galena  of  the  same  size  will  fall  60  inches;  blende,  40.8  inches; 
and  quartz,  29. 8  inches.  But  while  the  sphere  of  gold  eight  lines  in 
diameter  is  falling  100  inches,  one  of  two  lines  in  diameter  will  fall  only 
50  inches,  or  half  as  fast  as  the  sphere  of  the  same  substance  with  four 
times  the  diameter.  Further,  a  sphere  of  gold  0.707  lines  in  diameter 
will  fall  about  as  fast  as  one  of  quartz  with  a  diameter  of  eight  lines,  or 
one  of  galena  two  lines  in  diameter,  and  so  on.  It  thus  becomes  evi- 
dent that  the  velocity  of  fall  of  substances  in  water  depends  not  only 
upon  their  specific  gravity,  but  upon  their  bulk  and  gravity  combined, 
and  that  for  a  perfect  separation  of  substances  according  to  their 
gravity,  it  is  essential  that  the  particles  should  either  be  of  the  same 
size  or  that  the  variation  must  be  confined  within  certain  well-defined 
limits. 
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From  what  has  already  been  remarked,  it  will  be  seen  that  a  proper 
sizing  of  the  fragments  and  particles  of  crushed  ores  is  an  essential  pre- 
requisite to  successful  concentration. 

For  separating  the  coarser  fragments,  such  as  are  suitable  for  jigging, 
for  example,  screens  or  riddles  are  used,  and  for  the  finer,  sieves  or  per- 
forated plates ;  while  for  the  separation  of  the  very  finest  i:)ortions  resort 
is  had  to  the  action  of  flowing  water. 

Screens  or  riddles  are  made  in  a  great  variety  of  ways,  but  are  usu- 
ally flat  surfaces  of  coarse  wire  or  of  parallel  iron  rods,  and  caused  to 
swing  or  to  jar  by  rising  and  falling  at  one  end,  so  that  the  stuff  may 
move  over  the  surface  by  gravity,  while  the  smaller  fragments  drop 
through.  The  product  of  one  riddle  may  be  received  upon  a  second  of 
finer  mesh,  and  the  product  of  the  second  upon  a  third,  and  so  on. 

For  still  smaller  fragments,  sieves  in  a  cylindrical  form  or  trommels 
are  used.  They  are  made  to  revolve,  and  are  set  at  an  inclination,  so 
that  stuff  fed  into  the  upper  end  will  gradually  descend  to  the  lower, 
while  a  portion  drops  through  the  mesh  and  is  received  either  in  a  suit- 
able box  or  into  an  outer  concentric  cylinder  of  gauze.  This  is  a  form  of 
trommel  which  was  recently  exhibited  in  Paris  by  Messrs.  Huet  and 
Geyler,  and  which  has  some  novel  features.  It  is  not  supported  upon 
a  shaft  passing  through  from  end  to  end,  but  is  sustained  by,  and  re- 
volves on,  trunnions  cast  upon  each  of  the  cast-iron  heads  or  ends,  as 
indicated  in  the  annexed  longitudinal  section,  which  represents  one  of 
this  style  of  trommels,  constructed  so  as  to  supply  a  system  of  four  twin 
sieves.    The  crushed  stuff  is  introduced  at  the  lioUow  trunnion  A.  and 

falls  upon  a  grate  or  perforated 
ii'on  plate,  B,  in  which  the  holes 
are  large.  The  stuff*  which  falls 
through  the  plate  B,  drops  upon 
a  second  plate,  0,  perforated 
with  smaller  holes,  where  it  is 
again  divided  into  two  sizes,  the 
finer  particles  dropping  through 
to  the  outermost  plate  of  all. 
Each  space  between  the  i)lates 
has  suitable  openings  at  inter- 
vals in  the  cast-iron  heads  for 
the  discharge  of  fragments  too 
coarse  to  fall  through  the  plate 
below  them.  This  trommel  is 
very  compact  and  will  give  four 
sizes  of  product. 

In  Europe  perforated  iron  or 
steel  plates  are  now  generally 

Section  of  a  Distributing  Trommel.  used     instead     of    wire-cloth 

screens,  which  wear  out  faster.  The  Exposition  of  1867  was  rich  in 
samples  of  perforated  plates  of  all  descriptions  and  very  accurately 
punched.  It  is  essential  to  the  best  working  eft'ect  that  the  thickness 
of  the  plates  should  always  be  less  than  the  diameter  of  the  holes 
punched  in  them.  The  space  also  between  the  holes  in  the  finer 
plates  should  not  be  greater  than  the  diameter  of  the  holes — in  the  me- 
dium ])lates  half  a  diameter,  and  in  the  coarser  plates  one-third  of  the 
diameter  of  the  holes.  In  France  perforations  less  than  O'^.OOl}  in  diam- 
eter are  considered  as  fine ;  those  between  0™.002  and  0™.005  are  me- 
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diiim.  The  fine  numbers  begin  at  0™.0005.  The  finely-perforated  plates 
for  trommels  are  generally  made  of  copper,  and  the  other  sizes  of  steel, 
iron,  or  zinc. 

Eittinger  adopts  one  millimetre  in  diameter  as  the  unit  of  holes  for 
sizing  ores  for  concentration,  and  the  progression  beyond  this  is  geomet- 
ric, as  1,  2,  4,  8,  10  millimetres,  giving  for  the  volumes  of  the  grains 
that  will  pass  the  holes  respectively  1,  8,  G4,  512,  4,096  cubic  millimetres. 
He  divides  each  of  these  sizes  into  four  classes,  each  with  four  grades, 
thus : 

Diameter  in      In  inches, 
millimetres.        nearly. 

r  64.0  =  2.51 coarse. 

X-     -I    /o4-,.f^^\       145.2=1.79 middling  coarse. 

^o.  1,  (Stufen)  . .  ^  32  ()  ^  -^  ^6 middling  fine. 

(  22.6  =  0.89 fine. 

C  16.0  =  0.64 coarse. 

■NTo    2    (CrTnimen)  J  ^^'^  =  ^'^^ middling  coarse. 

JNo.  ^,  (uraupenj  <{  ^g^^  ^  ^^-^^^ middling  fine. 

[05.0  =  0.220 fine. 

4.0    =  0.100 . .  coarse. 

Xo  -?  raries^         J  ^-^    =  ^-^^^ middling  coarse. 

iNO.  6,  (uriesj. .  -  -  i  2.0    =  0.078 middling  fine. 

1.4    =  0.055 fine. 

1.00  =  0.0400 coarsa 

AT     A   ,-\T  M\  )  0.71  =  0.0282 middling  coarse. 

Ko.4,(Mehl)..-.^(,5()_()()200 middling  fine. 

0.35  =  0.0137 fine. 

BLANKET  CONCENTRATION. 

Blanket  concentration  is  only  a  modification  of  sluicing ;  a  rough  sur- 
face being  substituted  for  the  smooth  flat  bottom,  with  riffles  and  other 
obstructions,  of  the  si  nice.  Blankets  are  in  very  common  use,  being  at 
once  the  simplest  and  most  effective  means  of  arresting  the  fine  particles 
of  gold  that  escape  amalgamation  in  battery.  The  blanketing  used  for 
this  purpose  is  made  specially  for  it  at  the  woolen  mills  of  the  coast, 
and  is  very  strong,  thick,  and  hairy.  It  is  woven  about  thirty  inches 
wide,  just  wide  enough  to  cover  the  bottom  of  the  strakes  or  shallow 
inclined  troughs,  and  to  hang  over  their  edges.  The  troughs  are  from 
twelve  to  sixteen  inches  wide,  with  sides  from  one  and  a  half  to  three 
inches  high,- and  are  inclined,  according  to  the  desired  velocity  of  the 
current,  from  five  to  fifteen  degrees.  There  are  usually  two  or  three 
blanket  troughs  abreast,  receiving  the  sands  as  they  flow  from  the  bat- 
tery ;  but  four  would  be  better.  While  the  blankets  of  one  are  being 
washed,  the  cm-rent  is  tm^ned  upon  the  others,  and  the  greater  the  sur- 
face provided  for  the  flow  the  less  disturbance  is  caused  by  the  addition 
of  the  flow  from  the  first  while  the  blankets  are  washing. 

The  upper  blankets,  where  the  heaviest  of  the  sands,  with  the  included 
sulphurets,  are  deposited,  are  washed  most  frequently,  sometimes  as 
often  as  once  in  every  fifteen  minutes,  but  generally  once  every  hour. 
The  second  row  is  taken  off  only  half  as  often,  and  the  third  once  in 
three  or  four  hours;  but  the  time  they  should  be  allowed  to  remain 
depends  upon  the  amount  of  stuff  which  lodges  upon  them.  The 
rough  surface  must  not  be  permitted  to  become  completely  filled  with 
heavy  sands. 

There  is  a  very  extraordinary  example  of  blanket  concentration  in 
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the  ravines  extending  from  the  mills  at  Virginia  City  and  Gold  Hill. 
The  tailings  from  these  mills,  estimated  to  be  not  less  than  600  tons  a 
day,  are  allowed  to  run  into  Gold  CaQon  and  Six-mile  CaQon,  where  they 
are  passed  over  a  great  length  of  blankets,  from  five  to  six  miles  in 
each  caiion.  The  surveyor  general  of  Nevada  gives  the  following  details 
of  blanket  washings  in  Six-mile  Canon  for  1806  and  1867  : 

Number  of  mills  discharging  tailings  into  caiion 12 

Probable  number  of  tons  worked  during  the  year  1866 100,000 

Estimated  value  of  the  tailings  saved  and  worked $72,000 

Saving  per  ton  of  ore  worked .72  cents. 

Length  of  sluices 22,000  feet. 

Cost  of  sluices $20,000 

Estimated  value  of  tailings  saved  and  worked  in  1867 $164,000 

Saving  per  ton  of  ore  worked  in  1867 $1  64 

Average  value  of  tailings  saved  per  ton $20 

USE  OF  CAST-IEON  FOE,  CONCENTRATING  MACHINES. 

Numerous  concentrating  machines,  in  a  great  variety  of  forms,  have 
been  made  upon  the  western  coast  in  the  last  ten  years,  and  many  of 
them,  like  the  pans  and  amalgamators,  have  been  more  advertised  than 
used.  They  have  all  been  characterized  by  the  use  of  iron  rather  than 
wood,  and  by  their  moderate  size  and  compact  proportions,  suited  to 
the  difficulties  and  expense  of  transportation.  It  has  been  usual  in 
Europe  to  construct  concentrating  machines  almost  wholly  of  wood  to 
the  exclusion  of  cast  iron ;  but  at  the  late  Exposition  some  French  con- 
structors exhibited  machines  made  of  iron  to  the  exclusion  of  wood,  and 
have  written  a  memoir,*  setting  forth  the  superiority  of  iron  for  such 
purposes. 

They  urge  that  although  wooden  machines  may  be  made  with  the 
greatest  accuracy  and  care,  they  are  no  sooner  put  into  place  for  work 
than  they  begin  to  swell  and  warp,  and  in  the  case  of  a  circular  huddle, 
for  example,  the  whole  surface  must  be  made  anew.  Then,  if  for  any 
cause  the  operation  of  such  machines  is  suspended  for  a  time,  the  wood 
dries  and  shrinks,  and  when  they  are  again  set  in  operation  they  are 
always  found  to  be  out  of  order,  and  to  require  extensive  repairs.  Another 
imi)ortant  objection  to  wood  is  the  great  bulk  of  the  machines  made  of  it 
as  compared  with  those  made  of  iron  of  equal  strength.  Again,  wooden 
machines  do  not  bear  transportation  to  distant  regions,  neitber  are  they 
so  durable  or  so  exact  and  regular  in  their  operation  as  machines  made 
of  iron. 

With  cast  iron  the  most  favorable  forms  can  be  given  to  those  parts 
with  which  the  stuff  to  be  worked  comes  in  contact.  All  unfavorable 
angles  and  joints  can  be  avoided.  With  iron  and  cast  iron  the  forms  of 
machines,  and  of  their  various  parts,  recognized  in  practice  as  the  most 
favorable  to  the  end  in  view,  can  be  adopted.  The  joints  being  perfectly 
tight,  the  loss  of  earth,  water,  or  ore  is  prevented.  No  change  of  form 
in  the  machines,  or  any  injury  to  them,  need  be  feared  by  their  expos- 
ure to  either  dryness  or  moisture.  If  they  are  required  to  remain  unused 
for  a  greater  or  less  time,  or  if  they  have  to  be  transported  to  a  great 
distance,  they  are  not  injured.  Changes  of  season  or  climate  do  not 
affect  such  machines.    During  the  severity  of  winter,  the  taps  being 

*  M^moire  sur  Foutillage  nouveaii  et  les  modifications  apport^es  dans  les  proc6d^s 
d'enrichissement  des  minerals.  Far  Messrs.  Hnet  et  Geyler,  ingdnienrs,  anciens  dl^ves 
de  I'ficcle  Centrale.    Paris,  1866. 
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opened  and  the  tubs  and  pipes  being  drained  of  water,  the  hardest  frosts 
will  not  injuriously  affect  them. 

These  advantages,  and  the  necessity  for  machines  that  can  be  trans- 
ported to  distant  regions  unchanged,  have  been  recognized  in  the  United 
States,  as  already  stated.  Iron  has  for  several  years  past  been  exten- 
sively substituted  for  wood  in  the  construction  of  stamps,  batteries,  and 
concentrating  machines  in  California  and  Nevada.  Most  of  the  concen- 
trating machines  and  batteries  now  in  use  in  California,  Nevada,  Idaho, 
and  Northern  and  Western  Mexico  are  made  of  cast  iron.  When  such 
machines  (made  in  San  Francisco)  arrive  at  their  destination,  they  can 
be  set  up  and  put  in  operation  at  once,  without  requiring  alteration  or 
repairs. 

hendy's  concentrator. 

Hendy's  improved  continuously  discharging  concentrator,  now  most 
in  use,  is  the  result  of  long  experience  with  the  pan  concentrators,  and 
of  their  successive  modifications  and  improvements.  It  consists  of  a 
shallow  iron  pan,  five  or  six  feet  in  diameter,  supported  by  a  vertical 
shaft  in  the  centre,  and  made  to  oscillate  back  and  forth  by  means  of 
cranks  on  a  shaft  at  one  side,  and  joined  by  connecting  rods  to  the 
periphery  of  the  pan.  The  pan  turns  upon  its  vertical  axis  back  and 
forth,  for  a  short  distance,  at  every  revolution  of  the  crank-shaft. 

The  figure  gives  an  elevation  of  the  machine,  with  the  vertical  shaft 
and  one-half  of  the  pan,  shown  in  sections. 


Hendy's  Continuously-working  Concentrator. 

It  is  made  wholly  of  iron,  and  thus  there  is  no  framing  of  timbers  to 
be  done  when  it  is  set  up,  and  no  shrinking  and  leaking  after  the  ma- 
chine has  been  allowed  to  stand  idle  for  a  time.  A  bed-plate,  or  frame, 
gives  support  to  the  central  pin  and  the  crank-shaft,  and  also  to  arched 
arms,  H,  that  rise  over  the  pan  and  sustain  the  upper  end  of  the  vertical 
shaft  B.  The  bottom  of  the  pan  is  not  flat,  but  is  raised  in  the  centre 
around  the  shaft  nearly  to  the  height  of  the  rim,  and  from  this  it  de- 
scends toward  the  periphery  in  a  cycloidal  curve,  an  approximation  to 
the  brachystochrone,  by  which  the  movement  of  the  particles  from  the 
centre  toward  the  circumference  is  facilitated,  and  their  passage  in  the 
other  direction  obstructed.  This  form  is  especially  necessary,  inasmuch 
as  the  motion  and  the  centrifugal  force  diminish  rapidly  toward  the 
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centre.  It  constitutes  one  of  tlie  chief  points  of  difference  between  this 
concentrator  and  others  which  have  preceded  it. 

When  the  machine  is  placed  for  operation,  it  must  be  carefully  leveled, 
so  that  water  will  stand  at  the  same  height  at  all  points  upon  the  outer 
rim  of  the  pan.  The  stuff  to  be  concentrated  (usually  the  tailings  from 
the  amalgamated  copper  plates  and  blauket-strakes)  is  delivered,  together 
with  the  water,  by  the  trough  N  to  the  hopper  C,  from  which  it  is  fed 
through  the  pipe  K  and  distributor  D  into  the  pan  near  its  outer  edge. 
This  feeding  is  not  confined  to  one  point,  but  is  made  to  extend  around 
all  parts  of  the  circumference  by  causing  the  distributor  D  to  rotate 
around  the  vertical  shaft.  This  is  accomplished  by  the  movement  of 
the  pan.  The  upper  edge  of  the  rim  is  a  continuous  ratchet,  into  which 
two  pawls,  connected  with  D,  drop  during  the  motion  of  the  pan  from 
the  distributor,  and  in  the  return  motion  the  distributor  is  thrown  back 
a  distance  equal  to  the  arc  passed  over  by  the  pan.  Eake-like  arms  are 
bolted  to  the  shaft  of  the  distributor,  and  are  also  carried  around  the 
circle  at  the  same  time,  and  serve  to  stir  up  the  compact  mass  of  sand 
and  sulphurets  which  settles  upon  the  bottom.  The  crank-shaft  makes 
from  200  to  220  revolutions  per  minute,  thus  throwing  the  pan  back  and 
forth  an  equal  number  of  times,  and  keeping  the  materials  in  a  con- 
stant state  of  agitation.  The  heavier  substances,  such  as  the  sulphurets 
and  any  stray  i>articles  of  quicksilver  or  amalgam,  settle  to  the  bottom, 
and  accumulate  in  the  lowest  part  of  the  pan,  gradually  displacing  the 
sand  and  lighter  materials,  which,  with  the  excess  of  water,  flow  over 
the  raised  bottom  at  the  centre  and  out  of  the  pan  by  a  central  dis- 
charge. The  accumulated  sulphurets  discharge  at  the  gate  E,  the  open- 
ing of  which  must  be  regulated  to  correspond  in  its  delivery  with  the 
rapidity  of  the  accumulation.  If  opened  too  wide,  sand  from  the  layer 
above  the  sulphurets  will  be  discharged ;  and  if  the  opening  is  too 
small,  the  sulphurets  will  accumulate,  and  begin  to  flow  over  the  annu- 
lar bridge  at  the  centre.  For  the  accumulation  of  amalgam  and  quick- 
silver, a  depression,  J,  is  provided.  This  is  deepest  at  the  point  of  dis- 
charge I,  closed  by  a  plug.  The  sulphurets  are  usually  allowed  to  ac- 
cumnlate  until  the  pan  is  half  full,  as  shown  at  S,  before  the  gate  E  is 
opened.  The  sulphurets  may  be  received  into  boxes  or  into  troughs 
placed  under  the  outlets. 

These  concentrators  weigh  1,000  pounds  each.  They  are  run  with  a 
belt,  and  usually  set  in  pairs,  for  which  a  single  crank  shaft  is  sufficient. 
Two  pairs  can  be  so  arranged  as  to  require  a  driving  shaft  only  six  feet 
in  length.  The  amount  of  water  required  is  not  large;  not  more  than 
flows  away  from  the  batteries  with  the  sands  to  be  concentrated.  Each 
machine  will  receive  and  concentrate  five  tons  of  stuff  every  twenty-four 
hours.  Eight  tons  have,  however,  been  put  through  in  that  time;  but 
the  product  is  not  entirely  freed  from  sand,  the  presence  of  which  is  not 
objectionable  in  some  processes  of  working,  and  if  clean  sulphurets  are 
desired  the  discharge  from  four  machines  is  delivered  into  a  fifth,  and 
this  gives  a  complete,  clean  concentration. 

At  the  North  Star  mine,  Grass  Valley,  the  performance  of  these  con- 
centrators has  been  highly  satisfactory  in  saving  not  only  sulphurets, 
but  amalgam.  One  machine  receiving  the  product  of  six,  fed  with  the 
pulp  from  the  batteries,  gave  a  product  containing  ninety-five  per  cent, 
of  sulphurets.  Like  all  the  quick  concentrators,  however,  they  obtain 
a  clean  product  at  the  cost  of  some  loss  of  valuable  material.  Their 
tailings  may,  with  advantage,  be  huddled. 

This  form  of  concentrator  may  be  traced  back,  throngh  various  modi- 
fications, to  the  original  Prater  or  Hungerford  concentrator,  knowji  gen- 
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erally  in  1864  as  tlie  Hungerford  and  Prater's  concentrator,*  when  it 
was  much  used  in  California  and  Nevada.  This  machine  received  its 
motion  in  the  same  way,  but  was  supported  in  a  wooden  frame,  aud  the 
distribution  of  the  pulp  was  effected  by  letting  it  descend  from  the  cen- 
ter outward  upon  a  fixed  sheet-iron  cover  which  extended  nearly  to  the 
outer  edge  of  the  pan.  It  did  not  discharge  the  sulphurets ;  and  when 
they  had  accumulated  sufficiently  the  machine  was  stopped  and  they 
were  dug  out.  The  bottom  was  not  curved  downward  from  the  bridge 
near  the  center,  but  had  a  gradual  slope,  as  also  in  a  later  modification 
of  the  concentrator  by  Mr.  Hungerford.  This  modification  was  patented 
in  186G,  and  consisted  chiefly  in  doing  away  with  the  wooden  frame  by 
substituting  one  of  iron.  The  distribution  was  effected  as  before,  over 
a  sheet-iron  cap  or  cover,  but  a  second  or  outer  rim  was  added  all  around 
the  pan,  forming  an  annular  trough,  the  only  opening  to  which  from  the 
inside  of  the  pan  was  a  series  of  holes  inerced  at  intervals  near  the  bot- 
tom of  the  pan,  with  the  object  of  allowing  only  the  sulphurets,  or  con- 
centrated stuff,  to  pass  through  into  the  outer  space  and  to  be  kept  there, 
out  of  contact  with  the  sands  and  pulp  undergoing  concentration  in  the 
pan.  Two  openings  in  the  rim  of  the  outer  compartment  gave  the 
means  of  drawing  oft'  the  sulphurets.  The  discharge  of  tho  sand,  water, 
&c.,  was  at  the  center,  and  it  was  claimed  to  be  a  continuously  working 
machine,  but  the  delivery  of  the  sulphurets  was  not  satisfactory.  The 
motion  was  given  by  two  eccentrics  acting  upon  wooden  guide-blocks 
or  bearings  below  the  pan.  Hungerfords  latest  machines  are  preferred 
by  some  mill-men  to  Hendy's,  on  account  of  their  more  solid  construc- 
tion and  smoother  running.  I  am  informed  that  these  particulars  have 
been  improved  recently  in  the  Hendy.  The  principal  defect  of  that  ma- 
chine, whereon  I  have  watched  its  operation,  has  been  its  too  slight  con- 
struction, sui)i)ort,  and  gearing.  These  features  were  the  result  of  a  de- 
sire to  make  the  apparatus  cheap  and  portable — a  motive  which  has  led 
more  than  one  California  manufacturer  of  mining  machinery  to  sacrifice 
solidity  and  due  proportion  of  parts. 

All  of  these  oscillating  pan-concentrators  may  be  regarded  as  modifi- 
cations of  the  Borlase  concentrator,  which  is  an  oscillating  pan  with  a 
level  bottom  aud  a  central  discharge,  the  height  of  which  can  be  varied 
by  adding  rings  as  the  concentrated  ore  accumulates  in  the  pan. 

CONCENTRATION  BY  JIGGINa. 

The  simple  hand-sieve  is  the  most  ancient  form  of  apparatus  for  sort- 
ing and  concentrating  ores  in  water  by  the  direct  fall  of  the  particles, 
and  it  is  still  in  use.  Numerous  modifications  have  been  made  from 
time  to  time,  with  the  object  of  increasing  the  product  by  increasing  the 
size  of  the  sieve  and  supporting  it  in  a  frame,  as  in  the  hand-jig  or  brake- 
sieve,  the  construction  of  which  is  familiar,  and  by  substituting  machine 
power  for  that  of  the  hand.  Much  attention  has  also  been  directed  to 
the  construction  of  automatic,  or  continuously  working,  jigs,  by  which 
the  stuff  to  be  washed  enters  in  a  constant  stream,  and,  after  being 
washed  and  concentrated,  is  delivered  in  two  separate  portions,  without 
stopping  or  requiring  manipulation. 

In  such  machines  the  sieves,  instead  of  being  alternately  plunged  into 
and  raised  out  of  a  vessel  of  water,  are  made  stationary — are  fixed  firmly 
in  a  tub — and  the  water  is  made  to  alternately  rise  and  fall,  so  as  to  pass 

*  The  Prater  concentrator  was  inveuted  at  Washoe  in  the  year  1863,  aud  patented 
December  5, 1864.  Hendy  added  a  self-discharging  gate  for  the  sulphurets  in  1865,  and 
a  contrivance  for  tipping  the  pan  to  one  side. 
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in  a  strong  current  through  the  meshes  of  the  sieve  and  the  layer  of  ore 
above  it.  This  motion  of  the  water  is  produced  by  means  of  plungers 
or  pistons  acting  below  the  sieve,  either  vertically  or  horizontally,  or  by 
elastic  diaphragms,  (as  in  Petherick's  separator  at  Fowey  Consols,  1831,)* 
which  are  alternately  pushed  out  and  in,  as,  for  example,  also  in  Edwards 
and  Beacher's  patent  mineral  and  coal- washing  machine. 

WIMMEE'S  continuously-working  JIG. 


One  of  the  simplest  forms 
of  the  piston  jig  is  shown  in 
the  figure.  It  is  made  of 
wood  with  a  piston  or  plunger 
P  at  one  side,  which,  on  be- 
ing forced  downward  upon 
I  the  water  in  the  box,  causes 
an  upward  flow  through  the 
gTate  in  the  direction  h  to  c. 
The  peculiarity  of  this  con- 
:  struction,  due  to  Mr.  Vogel 
of  Joachimsthal,  and  Mr. 
Wimmer  of  Clausthal,  is  a 
valve  in  the  center  of  the 
sieve  through  which  the  con- 
centrated stuff  is  delivered 
as  it  accumulates,  while  the 
refuse  passes  off  over  the 
partition  in  front.  But  it 
was  found  that  the  down- 
ward current  of  water  when 
this  valve  was  opened  was 
sufficient  to  carry  down  some 
of  the  waste  stuff  from  the 
top;  and  it  became  neces- 
sary to  devise  some  means 
Wimmer's  Continuoualy-workiag  Jig.  of     preventing     this     flow. 

This  was  effected  by  covering  the  outlet  with  a  conical  tube,  <?,  supported 
from  a  bar  of  wood  above  and  reaching  down  through  the  layer  of  poor 
stuff'  so  low  that  only  the  heavy  and  richer  portions  resting  directly 
upon  or  near  the  sieve  can  pass  downward  into  the  discharge  pipe  h  f. 
This  pipe  is  alternately  opened  and  closed  at  the  top  by  an  iron  stopper 
placed  at  the  end  of  a  vertical  rod  the  upper  part  of  which  slides  through 
a  supporting  ring,  g.  By  means  of  an  arm,  t,  supported  on  a  pivot  at  A;, 
the  stopper  is  alternately  raised  and  lowered  as  the  piston  P  rises  and 
falls.  The  opening  in  the  discharge  pipe  is  thus  opened  when  the  pis- 
ton descends,  and  is  closed  when  it  ascends.t  It  has  been  found  in  prac- 
tice, however,  that  this  arrangement  for  opening  and  closing  the  dis- 
charge pipe  does  not  give  satisfactory  results. 

A  somevv^hat  similar  machine,  in  use  in  the  Harz,  is  shown  in  section 
by  the  next  figures.  The  outlet  in  the  sieve  is  surrounded  by  a  perfor- 
ated cylinder  d^  so  as  to  prevent  the  refuse  from  entering,  while  the  ore 
escapes  through  the  tube  and  is  delivered  at  the  side.    From  five  to  six 


*  Uro's  Dictionary,  supplement,  p.  852. 

t  Vide  La  Prdparation  M^canique  des  Minerais  au  Harz  en  1857. 
Gillou :  Paris,  1858. 
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cubic  metres  of  stamp  stuff  can  be  passed  tlirougli  this  apparatus  in 
twelve  hours. 


A 


/v,'m//////////wmwMm'wz',yM', 


Self-discliaxgmg  Jioj — Harz 


n-'"©  ""» 


rittinger's  self-acting  jig. 

One  of  the  best  jigs 
of  the  continuously- 
v.orking  class  is  the  in- 
vention of  Eittinger, 
and  was  exhibited  at 
the  great  Exposition  in 
Paris  in  18G7. 

It  is  represented  in 
the  annexed  figure  and 
is  characterized  by  the 
inclination  of  the  grates 
and  the  lowness  of  the 
front  partition,  over 
which  the  poor  and 
lighter  stuff"  fiills  con- 
tinuously, and  with  very 
little  water,  while  the 
heavier  and  richer  por- 
tions fall  through  the 
opening  or  slit  o,  at  the 
base  of  the  partition. 
This  partition  is  the 
segment  of  a   cylinder,  Eittinger's  Self-acting   Jig. 

and  is  supported  upon  the  lever  or  arm  (?,  so  as  to  be  movable  back 
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and  forth  in  sncli  a  man- 
ner that  the  opening  or 
slit  o  may  be  increased 
or  diminished  at  pleas- 
ure. The  heavy  stuff, 
passing  through  the 
opening,  falls  into  the 
box  K,  from  which  it  is 
removed  as  required. 
The  inclination  of  the 
grate  in  this  machine  is 
from  five  to  eight  de- 
grees. It  is  fed  through 
the  hopper  B,  which 
plunges  below  the  siu?- 
face  of  the  stuff  accu- 
mulated on  the  gTate. 
The  loss  of  water  which 
occurs  at  each  stroke  of 
the  piston  is  replaced 
from  a  reservoir,  W,  at 
I  the  back  of  the  appara- 
tus. According  to  Eit- 
tiuger,  experience  has 
shown  that  the  duty  of 
self-acting  machines  of 
this  kind  is  generally 
three  times  as  great  as 
that  from  the  ordinary 
intermittent  working 
apparatus. 

CONTINUOUSLY- WGEK- 
ING  JIG — HAEZ. 

In  18G3  Mr.  Geyer,  an 
engineer  from  Baden, 
introduced  continuous- 
ly-working jigs  into  the 
great  ore-dressing  es- 
tablishment erected  by 
him  on  the  banks  of  the 
Lahn.  In  the  construc- 
tion of  these  machines 
both  wood  and  metal 
were  employed.  The  ar- 
rangement of  the  parts 
is  represented  by  the  ac- 
companying figures. 
It  is  a  double  machine, 
comj)Osed  of  two  grates 
and  two  pistons,  actu- 
ated simultaneously  by 
means  of  cranks  on  a 
shaft  above,  the  motion 

Continuously-working  Jig— section  through  piston.       being  communicated  by 

two  connecting  rods.    The  grates  are  inclined  forward,  and  are  provided 
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with  a  crevice  or  gutter  at  the  lower  edge,  through  wliich  the  concen- 
trated ore  falls  into  inclined  troughs  c.  The  stuff  passes  from  one  grate 
to  another,  and  thus  two  different  grades  of  fineness  may  be  secured. 
Iron  plates  or  partitions  are  placed  so  as  to  govern  the  discharge,  and 
these  may  be  raised  or  lowered  at  pleasure  by  the  thumb-screws  e  e. 
These  machines,  worked  at  seventy  strokes  per  minute,  will  wash  about 
nine  cubic  metres  of  stamp  stuff,  diameter  of  0^.005,  in  a  day,  and  they 
require  about  300  litres  of  water. 

HUET  AND  GEYLER'S  SELF-ACTING  JIG. 

Messrs.  Huet  &  Geyler  exhibited  this  form  of  jig  at  the  Paris  Expo- 
sition in  1867,  and  its  satisfactory  operation  upon  lead  ore  was  wit- 
nessed by  the  writer.  It  is  constructed  of  cast  iron,  and  is  very  com- 
j)act. 

Most  self-acting  jigs  require  a  large  quantity  of  water,  and  this  in 
many  localities  is  a  great  objection  to  their  use ;  but  this  jig  is  designed 
to  work  with  but  little  loss  of  water,  and,  at  the  same  time,  by  the  aid 
of  an  automatic  scraper,  to  increase  the  product. 


Automatic  Jig  of  Huet  &  Geyler. 

The  tub  is  shaped  like  the  letter  TJ,  and  is  divided  into  two  compart- 
ments, one  for  the  i^iston  and  the  other  for  the  working  grate.  Water 
is  supplied  through  the  valve  A,  at  the  side,  and  the  fine  stuff  or  slime 
which  falls  through  the  sieve  settles  upon  the  botton,  and  is  discharged 
through  an  opening,  B,  controlled  by  a  lever  reaching  out  to  the  front  of 
the  apparatus.  The  piston  is  operated  by  means  of  a  shaft  and  crank, 
which  works  in  an  inclined  slide,  0,  connected  with  a  lever  carrying  the 
piston,  so  as  to  give  a  rapid  descending  stroke  with  a  period  of  rest  at 
the  bottom,  and  then  a  slow  upward  movement ;  thus  giving  the  most 
H.  Ex.  Doc.  207 45 
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favorable  conditions  for  the  rapid  and  perfect  separation  of  the  stuff 
npou  the  grate. 

The  motion  of  the  piston  may  be  varied  at  will,  in  order  to  secure  the 
best  flow  or  motion  of  the  water  for  different  grades  of  ore.  This  ad- 
justment is  effected  bj^  shifting  the  position  of  the  head  of  the  piston 
along  the  lever  or  arm,  and  by  this  means  increasing  or  diminishing  the 
amplitude  of  its  motion.  The  construction  of  this  slide  is  shown  in  the 
figure.     By  turning  the  fixed  screw  s  s,  the  head  of  the  piston  may  be 

moved  forward  or  backward. 

The  machine  is  provided  with  a 
scraper  E,  actuated  by  the  long 
rod  D,  which  is  attached  to  an 
eccentric  on  the  main  shaft  and 
moves  the  levers  E  and  F,  giving 
to  the  scraper  a  forward  and 
backward  motion  over  the  top  of 
the  stuff  upon  the  grate,  and 
throwing  out  a  portion  of  it  at 
each  movement.  The  path  of  the 
scraper  is  determined  by  the 
guides  G,  attached  to  each  side 
of  the  tnb.  It  can  be  varied  by  means  of  screws  ui^on  the  lever  or  arm 
F.  In  i^assing  backward,  the  roller  or  projection  on  the  scraper,  which 
follows  the  guides,  rises  upon  the  movable  inclined  plane  G,  and  on  its 
return  passes  below  this  plane,  following  the  double-dotted  line  in  the 
figure.  The  poor  stuff  from  the  toi),  which  is  constantly  thrown  for- 
ward and  off  by  this  scraper,  falls  over  the  front  of  the  tub  at  R,  along 
the  chute  M.  The  grate  is  inclined  as  in  the  machine  of  Rittinger,  and 
the  opening  for  the  escape  of  the  heavier  and  rich  j)ortion  is  similarly 
placed  at  the  foot  of  the  incline  and  just  below  the  bridge  over  which 
the  poor  stuff  is  scraped.  The  opening  is  shown  at  H.  It  is  closed  by 
a  valve  which  extends  along  the  whole  front  edge  of  the  sieve,  and  can 
be  opened  and  closed  at  pleasure  by  a  lever.  The  stuff  passing  through 
this  valve  falls  into  a  receptacle  K,  from  which  it  may  be  removed  at 
pleasure  through  the  opening  L.  The  scraper  is-  so  made  of  perforated, 
sheet-iron  that  it  does  not  throw  the  water  out  together  with  the  waste. 
These  jigs  are  made  with  great  care  and  accuracy,  and  work  in  a  satis- 
fjictory  manner,  as  the  writer  assured  himself  by  personal  inspection  of 
the  machine  in  operation  near  the  Champ  de  Mars,  in  1867. 

KROM'S  dry  ore   CONCENTRATOR. 

This  machine  may  be  called  an  air  jig.  Dry  ore  in  powder  or  coarse 
grains  is  subjected  to  sudden  puffs  of  air  from  below,  through  a  grate, 
precisely  as  water  is  forced  up  through  a  grate  in  the  pump  jigs.  In 
this  machine  the  dry  ore  is  supplied  automatically  upon  a  horizontal 
sieve,  and  the  concentrated  portion  is  discharged  upon  one  side  and  the 
refuse  upon  another.  It  consists  of  a  receiver,  to  hold  the  crushed  ore; 
an  ore-bed,  on  which  the  ore  is  acted  upon ;  gates,  to  regulate  the  flow 
of  ore  from  the  receiver  and  the  depth  of  ore  on  the  ore-bed ;  belIo\7S, 
to  give  the  puffs  of  air;  a  trip-wheel  and  spring,  to  operate  the  bellows; 
and  a  ratchet-wheel  and  pawl,  to  operate  the  discharge  roller.  There 
are  six  projections  on  the  trip-wheel,  and  therefore  the  moderate  speed 
of  50  to  70  revolutions  per  minute  of  the  trip-wheel  shaft  gives  300  to 
400  movements  to  the  bellows,  and  a  corresponding  number  of  pufls  of 
air.    This  rapidity  is  a  great  advantage.    The  use  of  water  in  coucen- 
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tration  admits  only  from  50  to  80  lifts  per  minute,  while  in  air  from  300 
to  400  are  obtained.  This  is  due  to  the  fact  that  bodies  fall  much  more 
rapidly  in  air  than  in  water. 

The  sieve  or  ore-bed  is  made  of  wire  gauze  tubes,  placed  from  one- 
quarter  to  one-half  of  an  inch  apart,  according  to  the  kind  or  grade  of 
ore  to  be  treated.  The  concentrated  ore  settles  down  in  openings 
between  these  tubes,  and  accumulates  in  a  reservoir  from  which  the 
discharge  is  regulated  by  a  roller,  so  as  to  keep  it  filled  and  thus  form  a 
support  for  the  upper  layer  of  ore  to  be  acted  upon. 

The  experimental  working  of  this  machine  is  certainly  very  satisfac- 
tory; and  it  is  claimed  for  it  that  it  will  accurately  separate  zinc-blende 
from  galena — a  severe  test.  The  machine  meavsures  five  feet  by  two  feet, 
is  three  feet  ten  inches  high,  and  weighs  about  800  pounds. 

SEPARATION  OF  ORES  BY  FALLING  THROUGH  A  COLUMN   OF  WATER. 

Yarious  forms  of  apparatus  have  been  devised  to  effect  the  separation, 
of  the  grains  of  either  coarse  or  fine  stamp  stuff  having  nearly  the  same 
volume,  but  differing  in  density,  by  allowing  them  to  fall  through  a 
column  of  water  either  at  rest  or 
in  motion.  Such  machines  may 
be  regarded  as  modifications  of 
the  jig;  a  greater  length  of  fall 
of  the  materials  in  water  being 
substituted  for  a  succession  of 
short  falls,  the  result  of  the  re- 
peated shocks  or  jerks  given  to 
the  sieve.  Apparatus  of  this  kind 
forms  a  connecting  link  between 
jigs  and  the  slime  separators. 

These  machines  depend  for 
their  operation  upon  the  differ- 
ence in  the  time  required  for  par- 
ticles to  fall  through  a  given 
height  of  column  of  water,  which, 
for  particles  of  equal  size,  is  in 
the  order  of  their  specific  gravi- 
ties. As  the  time  required  is 
modified  by  the  bulk  of  the  par- 
ticles, a  careful  sizing  is  an  essen- 
tial prerequisite  to  the  success  of 
this  form  of  concentrating  appa- 
ratus. 

One  of  the  simplest  forms  is  a 
stationary  cylinder,  designed  by 
Messrs.  Huet  &  Geyler,  and  ex- 
hibited at  the  Exposition  in  Paris, 
1867.  It  consists  of  two  station- 
ary concentric  cylinders,  E  and 
I,  kept  full  of  water  by  means  of 
a  supply  i)ipe  T,  while  a  portion 
of  the  water  escapes  through  the 
opening  in  the  conical  bottom  C, 
and  the  excess  overflows  at  G, 
around  the  top. 

Directly  below  the  aperture  in 


Huet  &  Geyler's  Separator. 
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the  bottom  of  this  cyliudrical  vessel,  a  receiving  tub  B  is  placed,  so  as 
to  receive  tlie  water  aud  ore  tliat  fall  through.  This  tub  is  divided 
iuto  compartments  and  rotates  around  a  central  vertical  axis.  The  stuff 
to  be  concentrated  is  supplied  at  intervals  at  the  top  of  the  cylinder  I, 
at  A,  aud  falls  iu  the  direction  of  the  arrow.  In  falling  through  the 
three  feet  of  water,  the  particles  separate  according  to  their  specific 
gravity,  and  the  heaviest  arrive  first  at  the  outlet  and  are  caught  iu 
one  of  the  compartments  of  B.  As  the  next  grade  of  ore  reaches  the 
outlet,  the  tub  B  has  turned  so  as  to  bring  another  compartment  under 
the  orifice,  and  the  stuff  is  thus  classified.  The  revolution  of  B  must 
be  carefully  timed  to  the  rate  of  descent  of  the  particles  and  the  interval 
of  the  periodic  changes. 

The  following  tabular  statement  shows  the  time  requii-ed  for  the  fall 
of  stamp  stuff  of  different  minerals,  and  of  different  diameters : 


Size  of  the 

gi-avel 

in  millimetros. 

Galena, 
gravity  7.56. 

Pyrites, 

gravity  4.60 

to  5.  00. 

Barytes, 
gravity  4.  50. 

Blende, 
gravity  4. 15. 

Quartz, 
gravity  2.  70. 

Carbonate  of 

lime, 
gravity  2.  60. 

From        to 
30.  00        18.  00 

Seconds. 
0.90 
1.11 
1.50 
1.84 
2.03 
2.48 
3.11 
4.14 
5.27 

Seconds. 

Seconds. 

Seconds. 

Seconds. 
2.36 
3.67 
4.61 
G.IO 
7.27 
7.61 

Seconds. 

18.  eo        7. 00 

7. 00          5.  50 

5.  50          4.  44 

4.  44          4. 17 
3.  94          3.  67 

2.  77          2.  50 

2.54 
3.43 
4.41 
6.21 
10.  36 

2.81 
3.73 
5.55 
8.30 
11.33 

2.88 
4.61 
6.53 
9.78 
11.07 

3.80 
5.56 
6.83 

1.  77          1.  50 

10.17 

1.00 

14.64 

17.21 

This  table  shows  that  the  velocity  of  the  receiving  tub  must  be  pro- 
portioned to  the  size  of  the  particles  of  the  stuff  to  be  separated  and  to 
the  height  of  the  fall.  For  a  height  of  1™.00,  the  number  of  revolutions 
of  the  tub  per  minute  must  be,  for  particles  of  0™.01C  iu  diameter,  21 
revolutions;  0^.004,  11  revolutions;  0^.001,  6  revolutions;  0^.00025, 
2.7  revolutions. 

This  api^aratus  has  not  yet  been  long  enough  iu  practical  operation  to 
prove  its  value,  aud  it  requires  to  be  studied  and  experimented  with 
further  before  the  results  will  be  satisfactory,  yet  it  has  already  been 
found  that  a  thorough  classification  of  the  stuff  is  essential ;  that  the 
feeding  and  the  motion  of  the  rotating  tub  must  be  regular ;  that  the 
grains  which  separate  best  are  those  between  Oi^.OOl  and  On^.Ol  iu 
diameter ;  and  that  with  fine  stuff  the  results  are  incomplete.  When 
the  particles  are  0™.014  iu  diameter,  and  have  a  density  of  3.15,  they 
will  precipitate  from  compartment  to  comi)artment,  in  the  following- 
order  : 

First  compartment,  density,  4.2 ;  7  per  cent. 

Second  compartment,  density,  3.2 ;  52  per  cent. 

Third  compartment,  density,  2.9 ;  21  per  cent. 

Fourth  compartment,  density,  2.9 ;  12  per  cent. 

Fifth  compartment,  density,  2.9 ;  3  per  cent. 

Sixth  comi)artment,  density,  2.8  ;  2  per  cent. 

For  the  particles  of  0™.014  iu  diameter,  the  proper  number  of  turns 
is  three  and  a  half,  and  for  particles  of  0™.004,  five  turns.  One  of  these 
contrivances  will  deliver  about  750  quarts  of  gravel  per  hour. 
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HTJNDT'S  SETTLING  TUB. 

Hundt's  settling  tub  operates  similarly,  but  difiPers  in  this,  tliat  the 
receiving  tub  is  fixed,  and  the  water  column  is  made  to  rotate.  The  ore 
Is  not  supplied  iii  the  center  of  a  column  of  water,  but  into  an  annular 
or  cylindrical  column  in  a  continuous  stream,  differing  in  this  respect 
also  from  the  first  described  apparatus.  It  is  a  continuous  working  ma- 
chine, designed  to  separate  or  sort  the  particles  according  to  their  velocity 
of  fall  through  the  column  of  water.  The  particles  of  stuff  entering 
this  machine  are  subjected  to  two  motions,  the  direct  fall  due  to  gravity, 
and  the  movement  of  translation  due  to  the  motion  of  the  water.  It  fol- 
lows that  they  take  a  diagonal  course  and  reach  the  bottom  at  different 
distances  from  the  point  at  which  they  entered  the  column. 

This  apparatus  was  first  used  at  the  Lander- 
krone  mines,  near  Wilnsdorf,  in  1854.  It  consists 
of  a  circular  tub,  within  which  an  open  cylinder 
is  supported  and  made  to  revolve  by  a  vertical 
shaft.  This  cylinder  is  partly  closed  by  means  of 
a  cone,  so  adjusted  that  only  an  annular  opening 
is  left,  5  centimetres  wide  at  the  bottom,  and  13 
centimetres  at  the  top.  The  outer  tub  is  1^^.75  in 
diameter,  and  is  2  metres  high.  The  inner  cylin- 
der is  1™.G0  in  diameter.  Small  partitions,  s  s, 
between  the  cone  and  the  cylinder  serve  to  carry 
the  water  filling  the  space  around  with  the  cone 
and  cylinder  during  their  rotation.  Hundt's  Settling  Tub. 

The  stuff  to  be  treated  is  introduced  in  a  continuous  stream  at  the 
top,  and  in  falling  through  this  height  of  two  metres  of  water,  and  being 
at  the  same  time  carried  around  by  the  revolution,  is  classified  accord- 
ing to  the  rapidity  of  the  fall  of  the  particles.  It  may  be  withdrawn 
from  the  vessel  by  suitable  openings  around  the  bottom.  By  careful 
management  of  these  openings,  very  little  water  is  lost ;  and  this  econ- 
omy of  water,  and  the  very  smaU  quantity  required  for  the  proper  work- 
ing of  the  apparatus,  renders  it  especially  worthy  of  the  attention  of 
mill-men  and  metallurgists,  in  such  regions  in  New  Mexico,  Arizona, 
Nevada,  and  Sonora,  where  water  is  scarce.  The  number  of  revolutions 
of  the  drum  should  range  between  2  and  C  per  minute,  the  diameter 
being  4  feet,  and  the  size  of  the  grain  from  ^  to  ^  of  an  inch.  Used 
with  ore-stuff'  particles  of  which  differ  in  size,  the  machine  sorts  these 
particles  according  to  their  rate  of  fall.  As  the  product  in  such  a  case 
would  consist  of  small  and  dense  particles  mingled  with  larger  ones  of 
less  specific  gravity,  the  separation  can  readily  be  effected  by  the  sim- 
ple operation  of  sifting. 

rittinger's  setz-rad. 

The  apparatus  of  Eittinger  is  upon  the  same  principle  as  Hundt's, 
and  it  is  not  clear  which  was  suggestive  of  the  other.  It  is  a  self-feed- 
ing continuous  working  machine,  and  consists  of  a  stationary  wooden 
tub  a  a,  the  bottom  of  which  is  divided  into  eight  conical  compartments 
connecting  with  pipes  c,  which,  after  descending  for  a  short  distance 
into  the  foundation,  turn  upward  and  outward,  and  are  curved  at  the 
end  so  as  to  deliver  the  water  from  the  tub  into  an  annular  trough  d. 
A  double  cylinder,//,  supported  by  a  shaft,  g,  is  made  to  turn  in  the  tub 
a.  The  stuff'  to  be  separated  is  delivered  in  a  constant  stream  through 
the  hopper  and  distributor  A:  into  the  revolving  cylinder,  and  falling 
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through  the  water  in  this  spaee  is  sorted  and  collected  in  the  conical 
reservoirs  and  tubes  b.  A  branch  tube,  closed  by  valves  s  s,  permits  the 
removal  of  this  concentrated  stuff  from  time  to  time.  The  Avaste  stuff, 
delivered  through  the  tubes  h  into  the  annular  trough  d,  flows  into 
another  trough  or  conduit  m,  whence  it  is  lifted  by  the  wheel  n,  and  re- 
turned to  the  tub  a. 


Rittinger  in  his  Anfbereitung  describes  a  machine  of  similar  construc- 
tion, in  which  the  stuff  is  not  received  into  an  annular  column  of  water, 
but  into  an  ordinary  tub  in  which  the  water  is  made  to  revolve  by  a 
wing-wheel,  the  wings  of  which  would  correspond  in  position  to  the 
sections  of  the  cylinder //in  the  last  figure.  The  bottom  is  divided 
into  eight  radial  compartments  ending  in  funnel-like  cavities,  as  shown. 
With  grains  of  lead  ore  ^  of  an  inch  in  diameter,  91  per  cent,  of  all  the 
lead-ore  contained  in  the  stuff  will  be  delivered  into  the  second  compart- 
ment at  the  bottom,  and  8  per  cent,  in  the  next.  But  with  grains  ^ 
of  an  inch  in  diameter,  only  75  i)er  cent,  will  be  found  in  the  second,  and 
20  per  cent,  in  the  third  compartment. 


SLniE   SEPAEATORS  AND   SOETING  BOXES. 

A  convenient  and  effective  form  of  the  cone  apparatus  is  here  shown 
on  a  scale  of  ^l,  the  upper  cone  in  section.  A  complete  series  is  usually 
composed  of  live  or  six,  arranged  in  succession,  one  below  another,  as 
shown.  The  construction  is  very  simple  ;  and  they  can  be  made  of  cast- 
iron,  so  as  to  be  very  durable,  and  at  the  same  time  exact  in  form.  Each 
part  consists  of  two  cones,  one  inserted  in  the  other,  so  as  to  leave  an 
annular  space  in  which  water  flows  upward  from  a  reservoir  or  chamber 
at  the  lower,  or  pointed  end.  The  stuff  to  be  concentrated  is  conveyed 
by  a  launder  into  the  upper  cone,  and,  passing  through  holes,  encounters 
the  upward  current.  The  largest  of  the  stuff'  so  fed  should  not  exceetl 
three-quarters  of  a  millimetre  in  diameter.  The  lighter  portions  are  at 
once  carried  upward  and  over  the  upper  edge  of  the  inner  cone,  and 
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fall  with  the  escape-water  into  an  annular  trough,  by  which  they  are 
conducted  away  to  the  next  lower  cone,  while  the  jjarticles  of  sufficient 
weight  to  resist  the  current  fall  through  it,  and  accumulate  in  a  small 


Conical  Separators. 

inverted  cone,  in  the  chamber  below,  from  which  they  are  allowed  to 
drop  by  the  small  aperture  at  the  apex  in  the  direction  indicated  by 
the  arrow.  This  orifice  is  controlled  by  a  valve,  and  can  be  regulated 
at  will,  according  to  the  rapidity  of  the  accumulation.  So,  also,  by 
means  of  a  screw  above  the  upper  cone,  the  distance  between  the  cones 
can  be  regulated  according  to  the  necessities  of  each  case.  The  appa- 
ratus requires  considerable  water,  and  the  overflow  from  one  cone  is  car- 
ried to  the  next,  and  so  on  in  succession. 

EITTINGER'S  SEPARATING  TUBS  WITH  ASCENDING  CURRENTS. 

This  is  another  modification  of  the  conical  tubs  or  pointed  boxes,  but 
the  shape  is  rectangular,  and  the  water  current  is  not  confined  to  a  nar- 
row zone  or  space  between  partitions.  This  form  consists  of  a  succes- 
sion of  deep  trough-like  depressions  placed  edge  to  edge,  and  gradually 
increasing  in  size  and  depth.  But  as  the  ends  and  sides  are  the  highest, 
the  series  forms,  in  reality,  but  one  vessel,  the  water  covering  all  of  the 
intermediate  edges,  and  thus  i^ermitting  a  continuous  flow  from  one  end 
to  the  other.  This  will  be  seen  from  the  inspection  of  the  figure.  Seven 
compartments,  B  B,  are  shown,  and  the  direction  of  the  flow  from  0  to 
W  is  indicated.  The  whole  series  is  supijorted  upon  a  frame  at  such  a 
height  that  the  attendant  can  jiass  under  it,  and  reach  the  openings  at 
the  apex  of  the  pyramidal  tubs,  at  A  A,  where  the  concentrated  stuff 
flow^s  out.  A  supply-pipe,  P  P,  delivers  clear  water  into  each  compart- 
ment through  a  branch  pipe  reaching  nearly  to  the  bottom.  The  stuff 
entering  at  0  deposits  the  heaviest  particles,  and,  aided  by  the  ascend- 
ing flow  of  water  from  the  pipe,  the  lighter  portions  pass  over  into  the 
next  tub,  and  so  on.  The  flow  of  water  into  each  compartment  must  be 
carefully  regulated.    As  the  size  of  the  compartments  increases,  the  as- 
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has  less  and  less  force,  and  finally  only  the  very  light- 
l^ortions  are  carried  away. 

The  arrangement  gives  very  satisfactory 
results.  It  requires  from  120  to  150  quarts 
L  of  water  a  miuute,  and  will  separate  about 
a  ton  of  battery  pulp  in  each  hour.  It  may 
be  constructed  either  of  wood  or  of  iron. 
The  apparatus  shown  in  the  figure  is  made 
of  iron. 


_^ 


=0 


to 


-^- 


eittingee's  continuouslt-wokking 
stossheerd. 

This  is  another  and  important  machine 
for  concentrating  by  the  flow  of  the  stufE 
over  a  plane  inclined  surface.  It  has,  in 
addition,  a  percussive  shock,  given  later- 
ally at  right  angles  to  the  flow,  and  not 

^  parallel  with  it,  as  in  many  of  the  inclined 

g  tables,  and,  for  exami)le,  in  Hunter's  con- 

g  centrator. 

^     It  consists  of  a  wooden  table  or  plat- 

0  form,  about  eight  feet  long  and  four  wide, 
'o  suspended  at  the  four  corners,  and  inclined 

1  forward  so  that  water  and  fine  stuff  poured 
^  upon  the  upper  part  will  flow  evenly  down 
.^  to  the  front  edge.    A  lateral  throw  and 

^  IDcrcussion  is  given  to  the  whole  table  by 
-g  means  of  cams,  c,  upon  a  shaft  at  the  side, 
H  and  the  reacting  wooden  spring  S  upon  the 

g"  opposite  side  of  the  table.  Two  tables  are 
%  usually  combined  in  one,  and  they  are  sep- 

rt  arated  by  a  narrow  strip  of  wood  extending 
jg  the  whole  leng-th ;  similar  strips  are  placed 
^  on  each  side  of  the  table,  and  serve  to  keep 

gj  the  water  and  stuff  from  flowing  off.  The 
.9  stuff'  to  be  washed  is  delivered  upon  the 
S  tables  at  the  upper  left-hand  corner,  at  A. 

The  distributors  P  P  P  furnish  clear  water. 
While  the  table  is  at  rest,  the  tendency  of 
the  stuff  is  to  flow  down  the  slope  in  a 
direct  line  from  A  to  A'.  By  means  of  the 
lateral  jiercussion,  however,  the  path  of  the 
heavier  i^articles  is  changed,  and  they  are 
gradually  thrown  from  left  to  right,  along 
the  surx'cice  of  the  table,  at  right  angles  to 
the  direction  of  the  current  of  clear  Avater. 
This  current  tends  at  the  same  time  to  sweep 
the  particles  downward,  and  it  acts  upon 
the  light  sterile  matters  more  rapidly  than 
upon  the  heavy  ore.  The  result  is,  that 
the  heavier  and  richer  particles  are  grad- 
ually separated  from  the  poor  stuff  and  de- 
scribe the  path  upon  the  table  indicated  by 
the  dotted  lines.  By  the  time  the  particles  have  reached  the  foot  of  the 
table,  the  richest  portions  have  been  transferred  to  the  corner  of  the  table 
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diagonally  opposite  to  that  upon  which  the  stuff  entered,  and  they  flow  off 
into  the  compartment  E.  The  "middlings"  are  dropped  into  the  next 
compartment  D,  and  the  poor  falls  into  C. 


Eittinger's  Continuously-working  Stossheerd— front  view. 
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Eittinger's  Continuously-working  Stossheerd — view  from  above. 
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In  order  that  good  results  may  be  obtained  with  this  apparatus,  the 
following  conditions  must  be  observed: 

1.  The  surface  of  the  table  must  be  very  smooth. 

2.  The  length  must  be  about  2^.50,  and  the  width  from  1^.25  to  1™.50. 
The  width  of  space  over  which  the  stuff  is  delivered  must  be  from  0°i.20 
to  .0^.30. 

3.  The  inclination  of  the  table  must  be  in  direct  ratio  to  the  size  of 
the  stuff  to  be  washed.  For  sand,  it  requires  to  be  about  six  degrees, 
and  for  tine  powders  about  three  degrees. 

4.  The  amount  of  clear  water  to  be  admitted  at  the  top  of  the  table, 
and  to  be  spread  over  a  width  of  from  0™.30  to  0"».35,  will  be  nearly  con- 
stant. For  sand,  about  six  quarts  a  minute  is  necessary ;  and  for  dust, 
or  fine  stuff,  from  three  to  three  and  a  half  quarts.  If  the  slope  of  the 
table  is  diminished,  and  the  size  of  the  stuff  remains  the  same,  the  quan- 
tity of  water  should  be  increased.  It  is  necessary  to  distribute  this 
supply  of  water  quite  near  to  the  stuff  to  be  washed,  so  as  to  facilitate 
the  separation  of  the  light  and  poor  stuff  from  the  rich. 

5.  The  number  of  shocks  per  minute  should  be,  for  sand,  from  70  to  80; 
for  dust,  90  to  100 ;  for  poor  and  fine  slime  and  dust  it  is  sometimes 
advantageous  to  carry  the  number  of  shocks  or  jerks  as  high  as  120,  and 
sometimes  140  per  minute. 

6.  The  tension  of  the  spring  is  equal  to  100  or  112  kilogrammes.  The 
amount  of  movement  necessary  to  produce  the  requisite  vibrations  is, 
for  sand,  O-^.OOS;  and  for  dust,  0™.020  to  O'n.013. 

7.  The  velocity  of  the  current  upon  the  table  should  be  from  0°i.25  to 
0°i.l5  per  second,  according  to  the  nature  of  the  stuif. 

8.  The  greatest  regularity  must  be  observed  in  the  number  of  jerks 
or  shocks ;  in  the  quantity  of  stutf  admitted  upon  the  table,  including 
water ;  in  the  nature  of  the  stuff  to  be  treated ;  in  the  slope  of  the  table, 
which  must  be  diminished  as  the  stuff  to  be  washed  grows  poorer  and 
lighter.     Careful  attention  to  all  these  points  is  essential  to  success. 

The  apparatus  gives  three  products.  The  mixed  or  middlings  can  be 
passed  over  the  table  a  second  time.  Stuff  of  which  the  particles  are 
0°i.004  in  diameter  can  be  treated  as  successfully  as  the  finest  slime.  It 
saves  much  labor.  One  man  can  attend  two  twin-tables.  The  power 
required  for  ten  twin-tables  is  about  one-quarter  of  one  horse-power. 

ROTATING   BUDDLES. 


Two  forms  of  rotating  buddies  were  shown  at  the  Exposition  by  Messrs. 
Huet  &  Geyler,  one  being  concave  and  the  other  convex,  and  both 


Concave  Buddie. 


made  entirely  of  iron  and  accurately  finished.    The  construction  of 
the  concave  buddle  is  shown  by  the  figure.    The  stuff  to  be  crushed  is 
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supplied  at  the  circumference  of  the  circular  or  anuular  table,  and  is 
discharged  into  different  compartments  at  the  centre. 

The  foundation  plate  sustains  the  distributing  pipe,  the  water  pipe, 
the  waste  gutter,  and  the  driving  shaft.  An  endless  screw  upon  this 
shaft  gives  motion  to  the  concave  table.  Experience  in  using  this  huddle 
has  shown  that  it  is  desirable  to  have  a  greater  number  of  sprinkling 
pipes  than  are  generally  used  in  the  Harz.  It  is  said  that  the  washing 
of  the  stuff  is  completed  in  one  operation,  while  with  the  German  con- 
struction it  sometimes  happens  that  the  stuff  must  be  passed  twice  over 
the  machine  to  obtain  an  equal  result. 

The  convex  huddle  is  also  an  annular  table,  but  instead  of  sloping 
inward  toward  the  center,  it  slopes  from  the  center  outward,  being  the 
reverse  of  the  concave  huddle.  ThQ  stuff  is  supplied  on  the  inner  margin 
and  flows  outward  to  the  lower  edge,  and  is  delivered  into  a  succession 
of  annular  troughs. 

The  construction  is  similar  to  that  of  the  concave  huddle.  A  cast-iron 
frame  sui)ports  the  table,  the  driving  shaft,  the  water  pipes,  and  all  the 
fixtures.  The  tangent  screw  and  the  driving  shaft  work  in  a  hollow  case 
of  cast-iron. 

ABRANGEIVIENT  OF  A  COMPLETE  SILVER  MILL. 

In  conclusion  I  present,  by  an  engraving  annexed,  a  general  view  of 
the  construction  and  arrangement  of  the  parts  of  a  complete  dry-crush- 
ing silver  mill,  as  constructed  January,  1870.  It  hardly  needs  exjilana- 
tion.  The  ore  received  at  the  highest  point  falls  from  one  machine  to 
another,  and  is  handled  as  little  as  possible.  It  passes  from  the  dump 
l^ile  under  the  car  a  to  the  rock  breaker  h  ;  thence  over  a  sheet-iron  dry- 
ing platform  at  e  to  the  feed-box  d.  After  stamping  it  is  roasted  in  the 
furnace  g,  and  is  worked  in  successive  charges  in  the  pan  i,  from  which 
it  is  drawn  off  into  the  settler  J,  and  finally  passes  through  the  concen- 
trator K.  The  amalgam  is  retorted  in  a  cast-iron  retort  set  in  a  small 
furnace  outside  the  building. 


SECTION  VI.— WINDMILLS. 


CHAPTER  LXXXIII. 
WIND  AS  A  MOTOR  IN  THE  MINING  DISTEICTS. 

Already  the  scarcity  and  dearness  of  fuel  for  steam  machinery  is  a 
heavy  expense  upon  mining  and  metallurgical  operations  in  many  of  the 
sparsely  wooded  or  desert  mining  regions  of  the  great  interior  basin  of 
this  continent.  In  diiferent  districts,  different  expedients  have  been 
adopted  or  proposed  for  relief  from  this  great  and  growing  burden. 
Water-power  is,  of  course,  scanty  in  those  places  where  there  are  no 
trees.  If  there  were  more  water  in  the  country,  there  would  be  more 
trees,  and  so  more  fuel.  Devices  for  saving  fuel  in  the  generation  of 
steam  are  much  in  vogue  among  the  engineers ;  and,  without  stopping 
here  to  condemn  or  recommend  anything  of  this  kind  byname,  I  would 
say,  in  general,  that  the  construction  of  the  boiler  and  fire-places  is  a 
matter  of  great  importance  in  the  mining  districts  of  the  far  West,  since 
a  small  saving  in  fuel,  or  time  and  labor,  represents  a  large  saving  in 
money,  where  wood  and  wages  are  so  high.  At  Virginia  City,  Nevada, 
the  mill-men  are  helping  themselves  with  a  railroad,  by  means  of  which 
they  will  be  able  to  obtain  fuel  from  the  inexhaustible  forests  of  the 
Sierra.  Along  the  line  of  the  Pacific  railroad,  from  Laramie  on  the  east 
to  Corinne  or  Elcho  on  the  west,  the  fine  coal  of  the  Rocky  Mountain  and 
Wasatch  beds  will  doubtless  be  introduced  as  a  substitute  for  wood.  It 
Qannot  be  surpassed  as  a  steam-coal;  and  some  of  the  beds,  it  is  hoped, 
will  be  found  suitable  for  metallurgical  purposes — if  not  for  blast  fur- 
naces, at  least  for  reverberatories. 

But  there  are  regions,  for  example,  through  Central  Nevada,  stretch- 
ing from  Cortez  to  Pahranagat,  which  are  remote  from  railroads,  water- 
power,  and  coal-beds,  and  which,  if  their  mines  are  developed  with  the 
vigor  they  deserve  and  will  repay,  are  certain  to  experience  great  dis- 
tress for  want  of  motive  power  to  drive  the  machinery  of  their  mines 
and  mills.  The  feeble,  scattered  growth  of  pine-nut  trees  in  the  moun- 
tain canons  of  these  districts  will  not  long  support  an  active  industry. 
We  have  heard  a  good  deal,  since  the  new  philosophy  of  heat  came  in, 
of  utilizing  the  heat  of  the  sun.  Captain  Ericsson's  famous  letter  on 
the  solar  engine,  which  he  i)roposes  to  construct,  and  by  which  he  ex- 
pects to  transform  radiant  heat  into  horse-powers  by  the  thousand,  is 
fresh  in  the  minds  of  most  readers.  Other  (and  possibly  less  trustworthy) 
inventors  have  plans  for  availing  themselves  of  the  electricity  generated 
in  the  earth  or  the  elements.  Some  time  ago,  an  aspiring  chemist 
claimed  our  admiration  for  his  process  for  reducing  ores  by  means  of 
thunder-storms.  But  it  has  been  abundantly  shown  that  electricity,  as 
a  motor,  is  too  costly  to  be  used  with  profit;  and,  as  for  Captain  Erics- 
son's solar  engine,  we  do  not  yet  hear  of  it  on  a  large  working  scale. 
Moreover,  there  are  one  or  two  reasons  for  preferring  a  somewhat  dif- 
ferent utilization  of  the  heat-power  of  the  sun.  The  philosophers  are 
agreed  that  great  loss  of  power  inheres  in  all  our  engines  for  converting 
heat  into  motion.    Nature  produces  motion  more  cheaply  than  we  can ; 
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and  our  water-wheels  avail  themselves  of  her  quiet  economy.  But  there 
is  a  more  direct  medium  than  flowing  water  between  heat  and  motion, 
namely,  moviug  air;  and  in  all  therangeof  mechanical  motors  the  wind- 
mill is  perhaps  at  once  the  most  neglected  and  the  most  promising.* 

The  windmill's  weak  point  is  its  dependence  upon  the  weather;  but 
the  solar  engine  would  be  still  worse  in  this  respect,  for,  taking  the 
year  together,  we  may  say  that  it  blows  oftener  and  longer  than  it  shines. 
Twelve  hours  out  of  twenty-four  there  is  no  sun,  though  considerable 
Avind.  Water-powers  are  also,  in  a  less  degree,  open  to  the  same  objec- 
tion. They  stop  for  dry  weather,  cold  weather,  and  very  wet  weather. 
Nothing  but  steam  may  be  thoroughly  depended  upon  at  all  times  to 
do  the  full  duty  expected  of  it.  But  this  advantage  of  steam  is  meas- 
urable in  money;  and  at  some  times,  in  some  places,  the  price  of  fuel 
may  be  so  great  as  to  overbalance  it. 

Moreover,  it  might  be  well  worth  while,  in  some  cases,  to  employ  some 
of  these  motors,  even  though  a  steam-engine  should  stand  idle,  waiting 
to  be  used  when  sun  or  air  or  water  failed.  Stamp  mills  are  at  present 
frequently  built  so  as  to  be  geared  as  need  dictates,  either  to  a  water- 
wheel  or  to  an  engine ;  and  it  is  one  of  the  disadvantages  of  the  "  direct- 
acting  steam  stamp"  that  it  must  have  steam,  and  can  never  be  em- 
ployed with  cheaper  motors.  Besides,  we  are  not  at  the  end  of  our 
resources  concerning  the  storage  and  equal  distribution  of  the  fitful 
sources  of  wind  and  sunshine.  By  the  elevation  of  water  into  a  reser- 
voir, or  by  the  raising  of  heavy  weights,  it  would  be  possible  to  accu- 
mulate power  while  the  motive  forces  were  acting,  and  thus  obtain  a 
regular  supply  for  what  would  otherwise  be  wasted  hours.  The  prac- 
tice of  hydraulic  miners  who  buy  water  of  ditch  companies,  and  let  it 
run  from  the  ditches  into  their  private  reservoirs  for  twenty-four  hours, 
so  that  daring  the  ten  or  twelve  hours  of  labor  they  can  use  it  in  a  double 
stream,  is  x)recisely  the  reverse  of  that  to  which  we  refer ;  but  it  proves 
the  practicability  of  both.  The  hydraulic  miner  wishes  to  obtain  a 
greater  force  during  a  less  time,  and  to  that  end  accumulates  the  results 
of  a  steady  iiower  during  a  longer  time.  It  would  be  scarcely  more 
difficult,  by  employing  great  power  for  a  short  period,  to  obtain  results 
which  could  be  beneficially  distributed  through  the  whole  day.  Our 
inventors  might  profitably  turn  themselves  to  the  consideration  of  the 
best  mechanical  contrivances  to  facilitate  this  exchange  of  force  and 
time.  But,  finally,  there  are  many  kinds  of  work  to  which  machinery 
is  applied  in  mining  that  need  not  be  continuously  performed.  If  wind- 
mills perform  the  duty  of  draining  the  low  coasts  of  Holland,  or  irri- 
gating the  arid  plains  of  California,  there  is  no  reason  why  they  should 
not  be  so  constructed  and  arranged  as  to  do  the  pumping  in  many  of  our 
mines,  where  the  depth  is  not  great  nor  the  amount  of  water  excessive. 
I  might  even  say  that  if  the  grist-mills  could  wait  (as  in  the  good  old 
times  they  were  fain  to  do)  for  a  fair  wind  to  do  the  grinding,  even  a 
quartz-mill  might  be  run,  though  with  much  vexatious  interruption,  on 
the  same  rude  plan.  Cessations  for  want  of  wind  would  be  less  common 
than  the  reader  might  suppose.  Precisely  those  regions  where  scarcity 
of  fuel  and  water-power  might  lead  to  the  expedients  we  are  discussing 
are  noted  for  their  perpetual  winds. 

Certainlj"  it  seems  a  pity  that  men  should  suffer  so  much  pains  and 
loss  by  reason  of  the  expense  and  difficulty  of  the  motors  to  which  they 

*  For  valuable  notes  and  suggestions  in  connection  with  this  subject,  I  am  indebted 
to  Dr.  P.  H.  Vandorweyde  of  New  York,  himself  a  native  of  the  country  of  windmills, 
though  for  many  years  a  well-known  resident  of  the  United  States.  Mr.  Blake  is  not 
responsible  for  this  chapter. — R.  W.  R. 
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are  accustomed,  while  every  breeze  that  whistles  over  their  heads  is 
piping  of  power  unheeded  and  running  to  waste.  Possibly  the  highest 
science,  as  well  as  the  most  practical  economy,  may  dictate  a  return  to 
this  motor  of  our  fathers,  and  a  development  of  its  capacity  in  the  light 
of  that  mechanical  perfection  which  has  been  bestowed  upon  other  ma- 
chines. I  would  not  be  understood,  however,  as  declaring  any  universal 
and  hitherto  unacknowledged  superiority  of  windmills.  It  is  enough  to 
say  that  windmills  are  likely  to  be  the  best  we  can  choose  in  certain 
cases  where,  before  long,  we  shall  have  to  choose  that  or  nothing. 

But  if  we  would  learn  the  best  practical  construction,  and  appreciate 
the  great  capacity,  of  windmills,  we  must  look  to  those  countries  in 
which  they  have  been  most  thoroughly  studied  and  most  widely  em- 
ployed, lib  is  said  that  this  device  was  brought  from  the  Orient  by  the 
Crusaders,  and  introduced  in  the  sixth  century  into  France,  Flanders, 
and  Holland.  Northern  Germany,  however,  claims  the  invention,  in  the 
eleventh  century,  of  the  large  post-windmills  called  Bock  mills,  which 
will  presently  be  described. 

But  Holland  is,  above  all,  the  country  where  this  motor  has  been  most 
extensively  applied.  The  civilization  of  that  state,  nurtured  into  early 
maturity  by  the  natural  obstacles  with  which  it  was  forced  to  contend, 
was  for  a  long  time  in  advance  of  that  of  the  rest  of  Europe.  The  sea 
was  at  once  its  greatest  benefactor  and  its  devouring  enemy.  In  regions 
possessed  of  a  varied  topography  there  is  natural  drainage,  resulting  in 
natural  water  power  ;  but  the  low,  flat  surface  of  Holland  at  once  de- 
mauds  the  drainage  and  denies  the  power.  Besides  the  necessity  of 
power  for  pumicing,  there  was  also  from  early  times  grain  to  be  ground 
for  the  food  of  the  inhabitants,  and  timber  to  be  sawed  for  marine  and 
civil  architecture.  Long  before  the  introduction  of  the  steam-engine, 
in  fact  for  more  than  a  thousand  years,  the  power  of  the  wind  has  been 
employed  by  the  industrious  Hollanders  in  the  i)erformauce  of  these 
duties  ;  and  even  at  the  present  day,  though  the  great  modern  motor  is 
fully  understood  and  appreciated  in  that  country,  the  old  favorite  still 
holds  its  place,  and  Holland  possesses  the  largest  windmills  and  the 
largest  steam  i)umping  engines  in  the  world. 

Some  notion  of  the  amount  of  work  i^erformed  by  windmills  in  Hol- 
land may  be  derived  from  the  statement  that,  between  1440  and  1850, 
moi-e  than  a  hundred  large  and  small  lakes,  having  a  total  area  of  a 
quarter  of  a  million  acres,  were  drained  by  this  means,  restoring  this 
amount  of  most  fertile  soil  to  settlement  and  cultivation.  In  the  drain- 
age of  the  great  Haarlem  Lake,  and  of  a  few  smaller  ones,  steam  was 
introduced  in  1845,  but  it  is  still  an  open  question  whether  wind  could 
not  have  been  more  economically  employed.  Holland  possesses  neither 
coal-mines  nor  forests ;  and  steam,  with  all  its  advantages  of  uniform 
and  continued  availability,  cannot  compete  in  economy  with  wind.  It 
has  been  used  in  the  instances  referred  to,  and  is  employed  as  an  aux- 
iliary, or  held  in  reserve  in  certain  localities,  where,  in  occasional  sea- 
sons of  much  rain,  coinciding  with  little  wind,  the  windmills  in  use  have 
been  found  inadequate  to  perfect  drainage. 

It  may  be  mentioned,  in  passing,  that  this  region  possesses  large  de- 
posits of  peat,  and  that  dried  peat  or  turf  is  a  common  fuel.  The  use 
of  peat  as  a  steam  fuel  has  therefore  been  naturally  a  subject  of  much 
interest,  and  has  received  thorough  investigation.  It  has  been  found 
inferior  to  coal,  and  though  the  densest  varieties  are  superior  (weight 
for  weight)  to  wood,  their  greater  bulk  and  too  rapid  combustion  render 
them  inconvenient  and  undesirable  for  this  purpose. 

Concerning  the  usefulness  of  windmills  for  operations  requiring  small 
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power,  nothiDg  need  be  said.  They  are  extensively  used  on  tlie  Pacific 
coast  iu  raising  water  for  irrigation  ;  and  they  might  with  advantage  be 
employed  generally  by  farmers  and  others  for  numerous  domestic  pur- 
poses, such  as  churning,  turning  grindstones,  &c.  I  think  their  ai)pli- 
catioii  would  be  more  extensive  in  this  country  but  for  the  numerous 
patented  and  more  or  less  complicated  modifications,  which  tend  both 
to  increase  their  cost  and  to  limit  their  power. 

There  are  two  great  classes  of  windmills,  distinguished  by  the  position 
of  the  sails.  The  vertical  mills  have  their  wings  or  sails  so  placed  as 
to  turn  iu  a  nearly  vertical  plane,  about  an  axis  nearly  horizontal;  and 
the  horizontal  mills  have  their  wings  turning  about  a  vertical  axis.  The 
latter  are  far  less  effective,  giving  for  the  same  surface  of  sails  and 
strength  of  wind,  according  to  Sir  David  Brewster,  not  more  than  one- 
third  or  one-fourth  as  much  power  as  the  former.  They  are  seldom 
constructed,  except  in  situations  where  the  necessary  height  cannot  be 
given  to  vertical  sails.  I  have  seen  some  of  them  along  the  Pacific 
railroad,  employed  for  raising  water  into  tanks  for  locomotive  supply. 
As  might  be  exj^ected,  they  do  not  give  satisfaction.  The  secret  of  their 
comparative  inefficiency  is  the  small  surface  exposed  to  the  impulse  of 
the  wind  at  any  one  moment,  and  the  interference  of  the  wind  passing 
through  and  striking  the  backs  of  the  opposite  sails.  The  mechanical 
contrivances  intended  to  obviate  this  difficulty  by  a  continual  adjustment 
of  the  sails  are  liable  to  derangement.  At  all  events,  the  vertical  mills 
are  more  suitable  where  great  power  is  desired,  and  this  is  the  i^urpose 
to  which  I  desire  to  call  particular  attention. 

The  vertical  windmills  may  be  divided  again  into  two  classes,  in  the 
first  of  which  the  whole  mill  building  is  revolved,  so  that  the  sails  may 

face  the  wind  from  any  quarter, 

^B  while  in  the  second  only  a  dome 

revolves,  carrying  the  sails  and 

their  axis,  while  the  buildin  g  with 

its  machinery  remains  stationary. 

The  former  are  the  post  or  Bock 

I^  mills,  to  which  allusion  has  al- 

^  ready  been   made.     Their  con- 

te  struction  may  be  understood  from 

^  the   accompanying  illustration, 

S  which, with  the  twofollowing,  has 

been  kindly  lent  me  by  Messrs. 

t^^i-^  Western  «&  Co.,  publishers  of  the 
^"zS^^^p  Manufacturer  and  Builder,  a  pic- 
torial monthly  magazine  of  New 
York.  A  strong,  conical  tower 
of  heavy  timbers,  from  ten  to 
twenty  feet  high,  rests  upon  five 
piers  of  masonry.  At  the  apex 
of  this  framework  is  a  pivot  or 
column  of  iron,  fitting  into  a  cor- 
responding socket  or  box  in  the 
floor  of  the  mill.  Upon  tliis  col- 
umn the  mill  rests  and  revolves. 

The  building  is  entered  by  means 

Old-stylo  Post  Mill  of  Holland.  of  a  Staircase  extendin g  nearly  to 

the  ground,  on  the  side  opposite  the  sails,  and  so  strongly  built  and  braced 
as  to  furnish  a  convenient  point  for  attaching  the  ropes  or  chains  which 
anchor  the  mill  in  any  desired  position.    A  dozen  posts  are  set  firmly 
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ill  the  ground  about  the  tower,  and  a  capstan  wheel  is  attached  to  the 
bottom  of  the  staircase,  with  two  ropes  or  chains  around  its  axis.  These 
are  made  fast  to  the  nearest  posts,  one  on  each  side  of  the  staircase, 
and  the  mill  is  thus  held  securely  as  long  as  desired.  The  revolution  is 
effected  by  pushing  a  stout  lever,  which  projects  downward  from  the 
mill. 

It  should  be  remarked  that  in  Holland  all  contrivances  for  turning 
the  mills  by  vanes  or  otherwise,  through  the  action  of  the  wind  itself, 
or  for  regulating  the  position  of  the  sails  by  mechanical  contrivances, 
operated  by  the  greater  or  less  force  of  the  wind,  have  been  abandoned. 
They  are  only  applicable  on  a  small  scale,  as  a  little  consideration  will 
show.  The  force  or  change  in  force  of  the  wind  which  would  suffice  to 
operate  sux^h  devices  in  small,  toy  windmills,  such  as  are  frequently  used 
in  this  country,  would  not  suffice  to  turn  a  heavy  building  or  adjust 
large  sails,  such  as  are  required  for  the  development  of  many  horse- 
powers. 

This  is  especially  the  case  with  the  other  class  of  vertical  mills,  in 
vented  in  Holland  during  the  16th  century,  and  hence  known  in  Europe 
as  the  Holland  windmills.  The  i^ost-mills  are  convenient  enough  for 
grinding  grain,  since  it  is  a  matter  of  indifference  where  the  grindstones 
are  situated,  or  where  the  entrance  of  the  mill  is  found ;  and  the  revolution 
of  the  whole  mill  on  its  vertical  pivot  is  therefore  not  objectionable. 
But  in  driving  a  wheel  to  dis-  j^, 

place  water,  it  is  imjiossible  to  -^--^^ 
carry  the  channel  around  when 
the  mill  turns;  and  in  sawing 
lumber  it  is  highly  inconvenient 
to  have  the  floor  on  which  the 
saws  are  working,  the  discharg- 
ing doors,  «&c.,  continually 
changing  position.  Moreover, 
the  size  of  sails  and  amount  of 
power  are  limited  by  the  weight 
of  the  structure  which  can  be 
supported  and  revolved  upon 
the  iron  pivot  below.  These 
considerations  gave  rise  to  the 
larger  and  very  different  mills 
just  mentioned. 

The  annexed  illustration  rep- 
resents one  of  these  mills  of 
moderate  size,  used  for  sawing 
lumber.  Here  the  revolution 
of  the  dome  is  effected  by  levers 
projecting  from  the  sides,  and 
worked  from  the  balcony  at  the 
top  of  the  stationary  portion. 
The  sails  are  also  adjusted  from 
this  balcony,  their  motion  be- 
ing stopped  for  the  purpose  by 
a  brake,  which  is  indicated  in 
the  figure,  with  a  rope  reaching 
down  to  the  balcony.  Mill  for  sawiug  lumber. 

still  larger  mills  are  employed  for  raising  water.  The  sectional  view 
on  the  next  page  represents  the  system  employed  in  Holland  to  drain 
the  lakes. 


H.  Ex.  Doc.  207- 


-46 
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Section  of  Holland  Mill  for  raisiug  water. 

The  mill  simply  turns  a  wheel,  similar  to  the  paddle-wheel  of  a  steam- 
boat, and  immersed  three  or  four  feet  in  water,  which  it  pushes  forward, 
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not  raising  it  more  than  one  or  two  feet,  but  displacing  immense  masses 
in  a  very  short  time.  If  water  has  to  be  raised,  say  sixteen  feet,  eight 
or  ten  such  mills  are  placed  at  suitable  distances  along  a  long  narrow 
channel,  each  feeding  the  next  and  each  doing  its  share  in  lifting  the 
water. 

These  are  often  immense  structures,  a  hundred  feet  in  height,  and 
built  of  brick,  on  foundations  prepared  with  especial  precaution,  by 
reason  of  the  constant  vibration  to  which  they  are  subjected.  The 
diameter  at  the  bottom  is  about  forty  feet,  and  the  walls  are  three  or 
four  feet  thick,  while  at  the  top  the  diameter  is  some  twenty  feet,  and 
the  walls  are  thinner  in  proportion.  The  vertical  shaft  for  the  trans- 
mission of  power  extends  through  the  whole  height  of  the  tower,  and 
is  placed  exactly  in  the  centre.  The  axis  of  revolution  for  the  sails  is 
supported  by  a  dome,  which  revolves  like  the  dome  of  an  observatory, 
and  the  connection  with  the  vertical  shaft  is  made  by  means  of  bevel- 
gearing,  so  that  the  revolution  of  the  dome  does  not  disturb  nor  in  any 
way  affect  the  gearing  for  the  transmission  of  power.  The  figure  shows 
the  balcony,  with  the  lever  arrangement  attached  above  to  the  cap,  and 
provided  below  with  a  windlass.  The  sails  have  been  intentionally 
omitted  in  this  engraving.  Indeed,  they  always  are  furled  in  high  winds, 
the  surface  of  the  beams  being  such  that  they  may  be  driven  without 
sails  if  the  wind  is  strong  enough.  The  figure  also  makes  it  evident 
how  the  cap  and  upper  axis  can  be  turned  round  without  interfering 
with  the  operation  of  the  mill,  as  the  main  shaft,  transmitting  the  mo- 
tion, stands  in  the  middle  of  the  structure.  The  free  space  in  such  a 
mill  is  occupied  by  lodgings  for  the  attendants  and  their  families.  The 
working  corps  is  much  like  that  of  a  sailing-vessel,  consisting  of  com- 
mander or  foreman,  first  and  second  mates  or  assistants,  carpenter  or 
millwright,  &c.  The  capacity  of  such  a  mill  may  exceed  a  hundred 
horse-power. 

There  are  several  principles  and  rules  of  experience  to  be  observed 
in  the  construction  of  all  large  windmills.  One  concerns  the  inclination 
of  the  axis  of  revolution  of  the  sails,  which  should  not  be  perfectly 
horizontal,  but  inclined  lO'^  or  15°  above  the  horizon,  observation  having 
shown  that  the  impulse  of  the  wind  is  commonly  exerted  in  a  line  de- 
scending at  this  angle. 

Another  principle  of  construction  concerns  the  angle  of  the  sails. 
The  velocity  of  the  wind  being  nearly  uniform  over  the  whole  sail,  while 
the  rapidity  of  movement  is  much  greater  at  the  extremities  of  the  lat- 
ter, it  is  evident  that  the  inclination  of  the  sail  should  increase  as 
the  velocity  of  revolution  increases.  The  best  results  are  obtained 
when  the  inclinations  to  the  line  of  the  wind  are  nearly  as  follows:  at 
J-  the  length  of  the  wing  from  the  centre,  70°;  at  ^,  71°;  at  ^,  72°;  at 
I,  74°;  at  f,  77^°;  at  the  end,  83°.  Some  authorities  prescribe  a  scale 
of  variations  from  60°  to  80°.  According  to  Euler's  mathematical  cal- 
culations, the  elficiency  of  the  machine  is  greatest  when  the  velocity  of 
the  extremity  of  the  sail  is  twice  that  of  the  wind. 

The  following  table  presents  approximately  the  effective  total  pres- 
sure of  the  wind  per  square  foot  upon  the  sails,  at  different  velocities. 
From  these  figures  the  proper  deductions  must  be  made  for  the  angle 
at  which  the  wind  meets  the  sail,  and  for  the  friction  of  the  machinery, 
in  order  to  obtain  the  amount  of  power  available.* 

*  See  New  American  Cyclopaedia,  Vol.  XVI,  p.  468,  Art.  Windmills. 
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State  of  wind. 


A  low  wind 

A  low  wind 

A  moderate  wind 

A  moderate  wind 

A  moderate  wind ". 

A  fresh  wind 

Best  wind  for  wind-sails 

Best  wind  for  wind-sails , 

A  good  breeze  for  sailing  vessels 
A  good  breeze  for  sailing  vessels 

A  stiff  breeze 

A  stiff  breeze 


These  figures  show  how  great  a  power  may  be  obtained  by  suitable 
inachiuery  from  the  motion  ah-eady  provided  by  nature  iu  localities 
where  other  sources  of  pDwer  seem  to  be  lacking.  The  necessities  of 
nuiny  such  regions  iu  this  country  should  lead  to  the  study  on  the  part 
of  engineers  of  the  ueglected,  and  perhaps  despised,"  "old-fashioned 
Dutch  mills." 


P^RT  V. 


METALLURGICAL    PROCESSES. 


PART    V. 
METALLUEGICAL    PROCESSES. 


CHAPTER  LXXXIV. 
GENERAL  REMARKS. 

It  is  quite  generally  believed  by  men  of  science  abroad,  and  frequently 
repeated  by  those  who  ought  to  know  better  at  home,  that  we  are  blun- 
dering along  in  this  country  in  the  treatment  of  our  gold  and  silver 
ores,  totally  ignorant  of  the  experience  already  gained  in  older  coun- 
tries 5  that  somebody  should  be  sent  to  Europe  by  our  government  to 
stud}^  the  methods  of  gold  and  silver  metallurgy  there  employed,  and 
to  enlighten  us  with  the  results. 

A  large  class  of  persons,  on  the  other  hand,  scout  the  idea  of  all 
science  from  Europe,  and  point  to  the  fact  that  we  already  surpass 
every  country  in  the  world,  unless  it  be  Australia,  in  the  completeness 
and  economy  of  our  gold-extraction,  while  all  the  imported  processes 
have  hitherto  failed. 

The  truth  lies  between  these  extremes.  American  metallurgy  is 
neither  wholly  in  advance  nor  wholly  in  the  rear  of  the  same  science 
in  other  nations.  Out  of  our  peculiar  circumstances  and  conditions  we 
have  developed  some  distinctively  American  processes  with  which 
Europe  cannot  compete,  because  the  experience  of  Europe  has  not  led 
to  the  perfection  of  such  devices.  Thus  the  hydraulic  system  of  min- 
ing, adapted  to  work  cheaply  large  areas  of  auriferous  earth,  is  native 
and  peculiar  to  this  country,  and  is  employed  on  a  larger  scale  and  in 
greater  perfection  here  than  anywhere  else.  The  California  stamp-mill, 
with  all  its  modern  improvements,  cannot  be  surpassed  in  the  world  for 
completeness  of  design  and  mechanical  simplicity.  Eussia  and  Hun- 
gary cannot  show  such  economical  amalgamation  as  we  do.  Even  in 
the  treatment  of  tailings  and  suli)hurets,  we  have  employed  and  im- 
proved nearly  all  the  European  methods  which  our  economical  condi- 
tions will  admit,  and  we  have  invented  several  of  our  own — such  as  the 
pan-jirocess,  the  Briickner  cylinder,  &c.,  which  seem  to  be  much  more 
promising  than  the  plan  of  the  eminent  Professor  Eivot,  which  has  re- 
peatedly failed  among  us,  and  never  succeeded.  Again,  in  the  treat- 
ment of  silver  ores,  the  Washoe  process  of  pan  amalgamation  is  an  out- 
growth of  American  necessities,  a  hybrid  from  the  arrastra  and  the  patio, 
original  with  us,  and  not  only  remarkable  in  itself,  but  capable  of  modi- 
fications and  applications  which  considerably  diminish  the  realm  of 
smelting.  The  Freiberg  barrel-amalgamation  is  indeed  adopted  in  many 
places  ;  but  we  have,  in  ijlace  of  laborious  roasting  in  reverberatories, 
the  cylinders  of  Briickner,  and  the  shaft  furnace  of  Stetefeldt,  both 
American  inventions ;  that  is  to  say,  the  product  of  foreign  science, 
stimulated  and  directed  by  actual  experience  in  this  country.  All  the 
instances  just  given  testify  that  we  are  not  without  an  American  metal- 
lurgy.   Even  now,  it  is  necessary  for   foreign  governments  to  send 
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agents  here  to  study  our  methods  and  report  at  home.  We  know  the 
processes  of  Europe  better  than  Europe  knows  ours. 

But  this  American  metallurgy  which  is  springing  up,  is  sadly  desul- 
tory, incomplete,  untrained,  and  unsystematized.  Each  step  of  pro- 
gress costs  more  than  it  should.  Thousands  of  experimenters  waste 
their  time  in  trying  processes  that  have  failed  already,  but  of  which 
they  have  no  record.  Many  devices,  even,  that  have  been  thoroughly 
tested  and  condemned  in  Europe  spring  up  to  enjoy  a  flourishing  though 
brief  career  among  our  enteri)risiug  and  ingenious  jieople,  not  learned  in 
their  history.  But  many  more  originate  among  us,  and,  for  want  of 
harmonious  action  or  organization  among  the  mining  interests,  they  are 
tried  here  and  there,  and  the  results  of  each  trial  smothered  or  magni- 
fied, so  that  it  takes  much  more  time  and  money  than  it  ought  to  re- 
quire to  produce  in  the  public  mind  the  notion  that  a  particular  plan 
is  beyond  doubt  good  or  bad.  To  furnish  a  nucleus  of  experience  and 
an  exchange  of  information,  to  settle  many  important  points  yet  mooted 
in  our  incomplete  American  system,  to  consolidate  and  cheapen  our 
progress,  a  national  school  of  mines  seems  to  me  to  be  absolutely  re- 
quired. 

The  California  stamp-mill  i)rocess  for  gold  is  described  in  a  number 
of  well-known  books,  perhaps  most  comjiletely  in  that  of  Mr.  J.  Arthur 
Phillips  on  Gold  and  Silver.  It  is  admitted  to  be  the  best  method  thus 
far  developed  in  actual  practice  on  a  large  scale,  for  the  treatment  of 
auriferous  quartz.  The  idea  of  smelting  the  ordinary  auriferous  quartz 
(even  of  low  grade)  has  been  put  forward  at  different  times  by  the  pos- 
sessors of  patent  fluxes ;  but  its  absurdity  will  appear  if  we  reflect  that 
every  five  dollars'  worth  of  gold  in  a  ton  of  quartz  constitutes  but  one 
one-thousandth  part  of  one  per  cent.,  or  one  one  hundred-thousandth  of 
the  whole  mass.  To  smelt  auriferous  quartz,  therefore,  is  to  flux  and  re- 
move, practically,  one  hundred  per  cent,  of  quartz.  The  case  is  diflerent 
when  the  barren  material  is  not  quartz,  which  needs  a  base  before  it 
will  flux,  and  still  more  widely  diflerent  where  the  ore  contains  some 
other  useful  metal  beside  gold,  such  as  lead  or  copper,  and  where  the 
gold,  for  some  reason,  escapes  the  stamp  process.  There  is  a  field  for 
smelting  which  may  become  important  and  extensive,  but  it  never  can 
supersede  ama  1  ga  in  ation . 

This  process,  being  principally  mechanical,  has  been  partially  consid- 
ered in  a  previous  section.  The  causes  of  loss,  and  the  direction  in 
which  greater  perfection  is  to  be  desired  and  expected,  will  now  be  made 
subjects  of  brief  comment. 

Alleged  losses  of  gold  in  stamp-mills  may  be  divided  into  two  classes. 
Either  the  gold  is  mysteriously  lost,  and  cannot  be  subsequently  traced, 
or  it  is  to  be  found  by  assay  in  tlie  tailings.  In  the  former  case,  I  am  satis- 
fied, after  many  observations,  that  the  loss  is  generally  only  apparent,  and 
may  be  referred  to  incorrect  sampling  or  assay  of  the  ore.  An  ordinary 
assay  of  gold  ore,  made  previous  to  crushing,  is  not  nearly  so  trust- 
worthy as  an  assay  of  the  tailings,  properly  selected.  Hence,  if  the 
two,  taken  with  the  yield  of  amalgam,  do  not  agree,  the  quartz  assay  is 
probably  in  error.  Sometimes,  however,  batteries  leak,  and  gold  is  lc«st 
under  and  around  the  mortars.  Sometimes,  on  the  other  hand,  work- 
men are  dishonest,  and  charge  losses  upon  the  mill  which  their  own 
peculations  have  occasioned.  Occasionally,  where  the  tailings  do  not 
settle  in  a  quiet  spot,  but  are  hurried  away  in  a  swift  stream,  more  or 
less  fine  gold  is  swept  off  before  it  can  be  deposited.  Assays  to  test 
this  question  should,  of  course,  be  made  with  due  precaution  as  to  these 
points ;  but  one  thing  our  exj)erience  denies,  viz,  that  there  is  any  pos- 
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siblo  mysterious  loss  of  gold  in  the  stamp-inill  ijrocess.  The  loss  is 
meehauieal,  definite,  always  traceable,  sometimes  avoidable  or  curable, 
and  never  supernatural,  as  the  arguments  of  some  would  almost  tend 
to  make  us  believe. 

When  the  loss  has  been  traced  it  is  generally  found  to  be  due,  apart 
from  imperfections  in  the  machinery,  to  the  presence  of  fine  gold,  rusty 
gold,  or  pyrites,  or  to  the  flouring  of  the  quicksilver.  Floured  or  gran- 
ulated quicksilver  and  fine  particles  of  gold  have,  in  common  with  some 
other  polished  metals,  the  property  of  condensing  on  their  surfaces  films 
of  air,  vv'hich  decrease  the  specific  gravity  of  the  particle.  As  the  amount 
of  air,  and  hence  the  amount  of  decrease  in  specific  gravity,  is  propor- 
tional to  the  surface  exposed,  and  its  ratio  to  the  mass  of  the  particle, 
and  as  the  smallest  particles  expose  always  the  largest  proportional  sur- 
faces, (the  cube  roots  of  the  volumes  being  as  the  square  roots  ol'  the 
surfaces,)  it  follows  that  very  fine  particles  will  acquire  a  density  less 
than  that  of  water,  and  will,  in  fact,  float  upon  it.  Many  more  will  be 
rendered  so  light  as  to  settle  very  slowly.  Perfect  protection  against 
this  source  of  loss  has  yet  to  be  found.  The  best  expedients  now  known 
are  to  avoid  that  apparatus  which  tends  excessively  to  flour  the  quick- 
silver, and  to  use  sodium  amalgam,  cyanide  of  potassium,  &c.,  to  collect 
it  when  floured,  though  no  mere  chemical  reaction  will  completely  do  this. 
With  regard  to  the  fine  gold,  it  may  be  saved  by  careful  manipulation, 
I  am  convinced,  even  in  our  present  apparatus,  to  a  greater  extent  than 
now.  Of  course,  a  swift  current  of  Avater,  escaping  from  the  mill,  must 
be  avoided,  if  the  gold  is  fine.  Dry  amalgamation  has  frequently  been 
attempted,  and  never  yet  has  succeeded.  The  use  of  quicksilver  vapors 
is  highly  objectionable  on  account  of  their  poisonous  character.  It  is 
true  that  amalgamation  can  take  place  in  tightly-closed  retorts,  but  the 
regular  discharging  of  these  retorts,  and,  still  more,  their  leaking,  wear- 
ing out,  or  bursting,  are  perpetual  sources  of  danger  to  health  and  life. 
The  inhalation  of  the  vapors  of  mercury,  during  experiments  of  this 
character,  caused  the  twelve  years'  suflering  and  finally  the  lamented 
death  of  Dr.  J.  Adelberg,  of  New  York,  one  of  the  most  brilliant  mining 
engineers  and  metallurgists  of  the  country-  He  died  a  comparatively 
young  man,  after  a  gallant  but  inefl'ectual  struggle  against  the  poison 
that  iiad  taken  insidious  and  unrelenting  hold  upon  him ;  and  the  warn- 
ing of  his  terrible,  vain  conflict,  his  sufl'eriugs  and  his  premature  death, 
should  lead  our  metallurgists  to  beware  of  recklessly  employing  mercury 
in  vapor  form. 

Ensty  gold  is  apparently  the  result  of  the  decomposition  of  auriferous 
sulphurets  of  iron.  The  greater  part  of  the  fine  gold  found  in  our  ores 
has  been  in  such  association,  and  generally  the  oxitlation  of  the  pyrites 
by  slow^  natural  processes  leaves  the  gold  in  amalgamable  form,  but 
sometimes  a  coating  of  iron  oxide  is  formed  over  the  particles  of  gold. 
This  is  also  the  case  when  sulphurets  are  artificially  roasted.  We  may 
perhaps  sui)pose  that  slow  oxidation  leaves  clean  gold,  while  quicker 
oxidation,  whether  natural  or  artificial,  leaves  rusty  gold.  Various  de- 
vices have  been  employed  to  remove  this  inconvenience.  The  rusty 
gold  will  not  readily  amalgamate  with  mercury,  and  the  slight  contact 
afforded  by  copper  plates  is  not  suflicient  for  its  treatment.  Pans 
which  grind  the  ore  together  with  mercury  are  more  efiicient;  but 
these  produce  so  much  fine  gold  and  floured  mercury  that  it  is  never 
well  to  use  them  first.  The  best  manipulation  is  that  which  catches  all 
coarse  fine  gold,  if  possible,  in  battery  or  on  plates,  and  passes  the  pulp 
or  blanket-washings  into  close  amalgamators  of  various  kinds,  or  into 
pans.     Of  this  the  Eureka  mill,  at  Grass  Valley,  is  a  good  example. 
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The  treatment  of  sulpliurets  under  the  stamp-mill  system  has  been  a 
question  of  considerable  difficulty.  These  are  usually  iron  or  copper 
pyrites,  containing  gold.  The  different  practicable  methods  of  treating 
them  so  as  to  secure  the  gold  may  be  classified  as  follows.  Concentra- 
tion should  in  every  case  precede,  where  the  amount  of  sulphuret  is  not 
large,  in  proportion  to  the  gangue. 

1.  Natural  decomposition  by  time. 

2.  Eoasting  and  amalgamation. 

3.  Pan  amalgamation  with  chemicals. 

4.  Smelting. 

5.  Chlorination. 

Of  these  methods  the  first  is  the  cheapest,  but  it  is  not  equally  prac- 
ticable for  all  varieties  of  pyrites.  Some  pyrites  decomposes  very 
quickly  when  exposed  to  the  weather,  especially  if  it  is  from  time  to 
time  drenched  from  a  hose.  In  favorable  localities  the  manufacture  of 
copperas  might  be  combined  with  the  elimination  of  the  sulphur  in  this 
way.  After  a  suitable  time  the  heaps  of  tailings  could  be  again  run 
through  the  mill,  and  a  considerable  quantity  of  gold  extracted.  This 
slow  oxidation  does  not  seem  to  produce  rusty  gold.  In  the  Southern 
States,  this  simple  expedient  was  quite  common  thirty  or  forty  years 
ago,  and  I  have  heard  of  instances  in  which  the  second  or  third  milling 
of  gold  ores  produced  as  much  gold  as  the  first. 

The  plan  of  roasting  the  ore  to  remove  sulphur,  and  then  amalga- 
mating it,  seems  quite  rational,  but  it  cannot  yet  be  said  to  have  suc- 
ceeded. The  roasting  apparatus,  invented  in  such  abundance,  has  fre- 
quently been  quite  imperfect.  In  no  other  department  of  metallurgy 
have  our  inventors  made  such  a  brave  show,  with  so  little  real  success. 
Their  plausible  experiments  turned  on  the  fact  that  wliatever  is  done  to 
sulphurets,  the  first  change  produced  is  and  must  be  a  partial  desul- 
phurization.  Hence  the  pyro-ligneous  acid,  the  superheated  steam,  the 
cold  bath,  the  hot  bath,  and  numerous  other  fanciful  inventions,  com- 
paring their  results  with  the  results  of  no  process  at  all,  could  always 
claim  to  have  desulphurized  more  or  less  of  the  original  mineral. 

But  other  and  more  scientific  appliances  seemed  equally  to  fail.  The  re- 
verberatory,  the  Gerstenhofer  terrace  furnace,  the  Briickner  cylinder, 
have  all  been  tried  on  gold  sulphurets  in  Colorado,  though  it  is  claimed 
that  they  have  not  been  thoroughly  tried,  and  that  the  practical  success 
of  the  reyerberatory  and  the  cylinder  in  treating  silver  ores  for  amalgama- 
tion promises  better  results  with  gold  ores  than  have  yet  been  achieved. 
However  this  may  be,  the  fact  is  strongly  indicated  by  careful  experiments 
in  San  Francisco,  that  the  roasting  of  auriferous  sulphurets  produces 
rusty  gold,  which  will  not  amalgamate.  Mr.  Briickuer's  experiments  at 
Central  City  go  to  show  that,  by  the  addition  of  salt  to  the  roasting 
charges  toward  the  end  of  the  process,  the  coating  of  iron  oxide  may 
by  converted  into  a  chloride  and  removed.  This  expedient  would,  I 
suppose,  be  impossible  in  the  Gerstenhofer,  where  the  addition  of  salt 
would  cause  the  ore  to  cake  on  the  terraces.  Whether  the  Stetefeldt  fur- 
nace can  be  adapted  to  such  a  purpose  remains  to  be  seen.  This  is  a 
subject  still  requiring  investigation  j  and  the  essential  problem  is  not  to 
invent  a  new  desulphurizer,  as  many  suppose,  but  to  find  out  whether 
desulphurized  ores  can  be  successfully  amalgamated,  and  if  so,  how. 

The  system  of  pan  amalgamation  with  chemicals  is  gradually  gaining 
ground  in  California.  The  theory  of  the  pan  process,  both  for  gold  and 
silver  ores,  has  been  but  little  understood  by  those  who,  being  skillful 
and  practical  mechanics,  were,  in  spite  of  their  ignorance  of  chemistry, 
our  best  mill-men.    The  use  of  chemicals,  therefore,  has  been  largely  a 
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matter  of  whim  or  superstition.  But  there  is  no  doubt  that  chemical 
reactions,  involving  the  decomposition  of  sulphurets,  may  be  brought 
about  in  pans  by  using  proper  chemicals  in  adequate  quantity.  This  has 
been  done  with  decided  success  at  the  Empire  mill,  Grass  Valley,  where 
the  cost  of  the  treatment  is  estimated  to  be  much  lower  than  that  of 
chlorination,  and  the  results  equally  thorough.  This  is  another  direction 
in  which  quiet  but  highly  important  progress  is  to  be  expected. 

Smelting  is  not  to  be  employed  except  when  base  metals  can  be  ob- 
tained as  well  as  gold.  It  is  one  of  the  most  complete,  but  at  the  same 
time  one  of  the  most  expensive  methods  ;  and  for  a  country  like  ours,  it 
has  the  great  inconvenience  that  it  is  a  continual  process,  without 
pauses — in  a  word,  without  "clean-ups."  It  requires  constant  assays  to 
control  it.  The  only  way  to  conduct  it  economically  is  to  perpetually 
put  back  into  each  stage  of  the  process  certain  classes  of  assorted  semi- 
refuse  ;  and  thus  the  j)roceeds  of  each  charge  of  ore  are  lost  in  the  gen- 
eral average  product  of  the  works.  It  follows  that  custom-work,  such 
as  the  mills  perform,  is  impossible  at  furnaces.  They  must  buy  ores  on 
assay,  and  take  their  chances  as  to  profit.  This  combines  mercantile 
with  metallurgical  risk,  and  it  is  often  the  case  that  the  proprietor  of 
the  smelting  works,  to  protect  himself,  puts  his  price  list  for  ores  so  low 
as  to  drive  away  customers,  or,  to  attract  customers,  pays  so  much  for 
ores  as  to  ruin  himself.  The  only  way  to  adapt  smelting  to  our  gold 
and  silver  industry  is,  in  my  opinion,  to  have  smelting  establishments 
under  separate  administration,  abundantly  supplied  with  capital,  olfi- 
cered  with  the  best  skill  in  metallurgy  and  business,  and  supported  by 
the  purchase  of  various  ores,  which,  by  mixture,  can  be  made  to  yield 
their  valuable  contents  more  economically  than  would  be  possible  with 
the  product  of  a  single  mine.  The  comi)lete  metallurgical  and  moderate 
financial  success  of  Professor  Hill  in  Colorado,  is  a  comment  upon  this 
proposition. 

Chlorination  is  a  German  process,  invented  by  the  celebrated  Plattner, 
professor  at  Freiberg.  It  has,  however,  been  considerably  improved  in 
this  country,  especially  by  Messrs.  Kiistel,  Deetken  and  Hofi'mann.  It 
is  the  most  thorough  of  all  gold-extraction  processes;  but,  in  its  ordinary 
application,  it  leaves  the  silver  in  an  insoluble  form  in  the  ore.  This 
could  be  extracted  by  subsequent  leaching  with  hot  brine,  or  the  double- 
chlorination  (a  Hungarian  iirocess)  could  be  employed,  which  gives  a 
final  solution  containing  the  chlorides  of  both  gold  and  silver.  In  most 
ores  to  which  chlorination  has  been  applied,  however,  the  contents  of 
silver  are  so  small  as  to  be  overlooked. 

The  great  cost  and  difficulty  of  the  chlorination  process  lie  in  the  pre- 
ceding necessary  roasting  of  the  ore.  This  must  be  very  carefully  per- 
formed, and  has  thus  far,  I  believe,  required  the  reverberatory  of  one  or 
more  hearths.  Of  course  there  is  much  manual  labor  connected  with 
such  a  furnace;  and  this,  with  the  cost  of  chemicals,  makes  chlorination 
expensive.  I  suppose  it  will  not  pay  to  subject  to  it  ores  that  contain 
less  than  $20  per  ton,  and  in  many  places  the  price  of  treatment  alone 
amounts  to  $25. 

The  amount  of  sulphurets  extracted  in  gold  ores,  outside  of  Colorado, 
is  thus  far  very  small.  When  concentrated  for  special  treatment,  they 
do  not  amount  to  enough,  at  any  one  mine  in  the  country,  to  keep  a 
small  chlorination  apparatus  continually  running.  The  sulphurets  of 
Colorado,  however,  constitute  in  many  cases  a  great  part  of  the  ore.  They 
are  not  disseminated  sparsely  in  quartz ;  hence  they  cannot  be  easily  con- 
centrated to  a  high  value.  It  seems  to  me,  therefore,  that  for  the  average 
grade  of  Colorado  sulphurets,  natural  decomposition,  or  the  improved 
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pan  process  with  chemicals,  affords  at  present  the  greatest  promise.  The 
former  might  be  tried  without  much  exp  ense,  as  many  mills  have  saved 
large  heaps  of  tailings. 

The  losses  in  Colorado  mills,  the  value  of  the  tailings,  and  the 
original  value  of  the  average  ore,  have,  however,  been  habitually 
overstated.  The  mills  run  very  slowly,  (more  slowly,  I  think,  than 
is  necessary  or  advisable,)  and  manage  to  save  a  large  proportion 
of  the  gold.  Recently  the  object  of  mill-men  seems  to  have  been  rather 
to  reduce  the  value  of  taiUngs  by  perfecting  the  process  in  the  mill, 
than  to  subject  the  latter  to  a  second  handling.  The  result  is  that  most 
of  the  tailings  contain  enough  gold  to  be  an  annoying  loss,  but  not 
enough  to  pay  for  further  treatment.  I  cannot  help  believing  that  this 
whole  matter  could  be  better  adjusted  in  Colorado.  The  mill-men  of 
that  Territory  must  either  admit  that  their  ores  are  not  so  rich  as  has 
been  represented,  or  that  their  extraction  is  inferior  to  that  of  other 
mining  regions;  that  is  to  say,  less  perfectly  adapted  to  the  circum- 
stances of  the  case.  I  would  not  see  a  blind  imitation  in  Colorado  of 
California  or  Nevada  mills;  but  I  would  gladly  see  the  Colorado  mills 
as  well  suited  to  Colorado  as  the  best  California  mills  are  to  California. 
This  will  certainly  come  in  time. 

From  the  foregoing  summary  it  may  be  seen  how  little  Europe  has  to 
do  with  our  present  stand-point  in  the  treatment  of  gold  ores.  What 
she  can  give  us  is  the  scientific  spirit  and  training  which  will  construct 
out  of  the  abundant  materials  at  hand  an  American  art  of  gold  metal- 
lurgy. 

In  the  treatment  of  silver  ores,  America  has  given  birth  to  two  most 
important  processes,  the  patio  and  the  pan  amalgamation.  Of  these, 
the  former  is  not  in  use  in  the  United  States,  experience  having  shown 
the  climate,  in  most  of  our  mining  districts,  to  be  unfavorable  to  it. 
There  are  some,  however,  who  still  think  it  might  be  in  certain  localities 
successfully  employed.  The  pan  amalgamation  is  the  so-called  Washoe 
process,  and  consists  in  passing  the  pulp  from  the  stamp-batteries  into 
pans,  where  it  is  stirred  or  ground,  together  with  quicksilver,  and  some- 
times with  chemicals,  especially  copper,  vitriol,  and  salt.  This  process 
has  been  considerably  improved  since  the  publication  of  Mr.  Kllstel's 
book,  in  which  it  is  described,  and  a  new  and  thorough  publication  on 
the  subject  would  be  very  desirable.  The  practices  of  mill-men  con- 
tinue to  differ  widely,  and  many  points  of  vital  interest  and  importance 
remain  as  much  unexplained  as  ever.  Two  improvements  are,  however, 
unquestionable.  The  first  is  the  increase  in  the  size  of  the  pans;  and 
the  second  is  the  adaptation  of  the  Washoe  process  to  refractory  ores 
by  means  of  chemicals  in  the  pans.  This  is  nominally  bj'  no  means 
novel ;  nevertheless  the  successful  application  of  bluestone  and  salt  in 
the  proper  quantities  to  effect  the  decomposition  and  pan  amalgamation  of 
sulphurets,  was  only  effected  by  the  Brothers  Jauin  within  the  last  two 
years.  (See  my  last  report,  p.  54.)  The  discovery  is  especially  ai)plica- 
ble  to  the  slimes  of  the  Comstock  mills;  but  it  may  become  important 
elsewhere. 

The  Freiberg  process,  as  it  is  called  in  this  country,  consists  in  the 
roasting  of  refractory  ores  with  salt  and  their  subsequent  amalgamation. 
The  amalgamation  is  generally  carried  on  in  pans,  whereas  the  true 
Freiberg  method  employs  barrels.  The  dispute  between  the  advocates 
of  the  two  kinds  of  amalgamation  is  not  yet  settled.  Further  discussion 
of  this  and  other  points  in  the  process  will  be  found  in  the  chapter  on 
the  Mettacom  mill  of  Reese  River  district,  where  it  is  emj^loyed. 

The  manner  of  performing  the  preparatory  chloridizing  roasting  is*  a 
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matter  of  great  importance.  This  is  the  most  expensive  part  of  the 
treatment,  and  the  rapid  disappearance  of  fuel  in  the  silver-mining  dis- 
tricts renders  economy  in  that  item  highly  desirable. 


CHAPTER  LXXXY. 

THE  REESE  RIVER  PROCESS  — THE  METTACOM  MILL. 

The  best  mills  using  the  Eeese  River  process  of  dry  crushing,  roast- 
ing, and  amalgamation  are  probably  the  Manhattan,  at  Austin,  and 
the  Mettacom,  in  the  same  district,  about  a  mile  from  Yankee  Blade. 
The  latter  mill  is  in  many  respects  unsurpassed  in  the  country;  and  I 
was  so  impressed  with  the  excellence  of  its  general  plan  and  arrange- 
ment, and  with  the  skilful  manner  in  which  it  was  operated,  when  I 
examined  it  in  18C8,  that  I  have  chosen  it  as  the  basis  of  a  minute 
description  and  discussion.  I  am  indebted  for  detailed  information  to  Mr. 
John  Howell,  at  that  time  superintendent,  one  of  the  most  intelligent 
and  experienced  mill-men  in  JSIevada. 

The  Mettacom  mill  was  erected  in  1865-'66  to  work  the  ores  of  the 
mine  of  the  same  name  belonging  to  the  Mettacom  Company,  and 
owned,  I  believe,  principally  in  New  Jersey.  Like  all  the  narrow  veins 
of  the  district,  the  Mettacom  was  not  able  to  furnish  ore  enough  to 
occupy  the  mill.  In  fact,  though  a  great  deal  of  rich  ore  has  been  from 
time  to  time  obtained  and  reduced,  regular  and  extensive  stopes  have 
never  been  opened;  and  the  great  cost  of  dead-work  in  shafts  and  drifts 
has  doubtless  exceeded  all  returns.  For  the  year  ending  July  1,  1869, 
the  mill  has  not  made  regular  runs ;  but  since  that  time  it  has  been 
running  on  from  the  Lane  and  Fuller  mine,  on  Lander  Hill. 

The  mill  contains  ten  stamps,  in  two  batteries  of  five  each.  This 
number  of  stamps  is  generally  considered  to  be  the  best.  As  the  stamps 
at  the  eud  of  a  mortar  do  less  work  than  the  others,  the  more  there  are 
in  one  mortar  the  better  the  average  work;  but  six  would  be  too  many, 
on  account  of  the  necessity  of  greatly  increasing  the  diameter  of  the 
cam-shaft  to  prevent  its  springing.  Many  mill-men  believe  that  five 
stamps,  dropping  in  proper  order,  produce  the  best  "  wave  "  or  "  splash  " 
of  discharge  through  the  screens ;  but  this  opinion  refers  only  to  wet 
crushing. 

The  weight  of  the  stamps  is  nearly  900  pounds  each.  There  is  not 
so  much  difference  of  opinion  now  as  formerly  among  good  mill-men  as 
to  the  proper  weight  for  stamps.  As  the  amount  of  horse  power  (and 
hence  of  fuel)  required  to  run  a  battery  depends  directly  upon  this 
weight,  it  has  been  necessary  to  find  out  by  experience  whether  heavy 
blows  do  as  much  work  in  proportion  as  lighter  ones,  and  where  the 
proper  medium  lies.  The  question  has  quite  as  much  to  do  with  the 
discharge  as  with  the  crushing.  The  blow  of  the  stamp  not  only  pul- 
verizes the  rock,  but  drives  it  outward  through  the  screens.  In  dry 
stamping  this  is  the  only  force  which  effects  the  discharge.  Hence  the 
weight  of  the  stamp  should  not  be  so  great  as  to  necessitate  slow  run- 
ning. Probably  750  to  800  pounds  is  the  best  weight  for  general  use ; 
though,  if  all  mills  were  run  as  skilfully  as  the  Mettacom,  even  900 
pounds  would  not  be  too  heavy. 

The  stems  are  3-J  inches  in  diameter.  The  usual  size  is  2|,  and  these 
stems  are,  therefore,  nearly  20  per  cent,  stronger  and  heavier  thau  ordi- 
nary ;  the  proportion  being  as  the  squares  of  the  diameters.     The  ad- 
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vantage  of  putting  a  larger  proportion  of  the  total  weight  into  the 
stem  is  the  diminished  vibration  from  the  blow  on  the  tappet.  The 
stems  should  always  be  fitted  as  closely  as })ossible  to  the  guides;  but 
light  stems  spring  or  bend,  and  wear  the  guide  in  rising.  There  is  no 
wear  of  this  kind  in  falling,  so  long  as  the  stem  is  true.  The  stems  are 
set  8^  inches  apart,  the  bosses  and  shoes  work  within  about  two  Inches 
of  each  other,  and  the  distance  between  the  tappets  is  about  three- 
fourths  of  an  inch.  The  whole  length  of  each  battery-mortar  is  there- 
fore about  5  feet  0  inches. 

The  cam-shaft  is  rigged  with  single  cams.  The  old  fashion  of  triple 
cams  is  now  about  obsolete;  but  the  usual  form  is  the  double  cam, 
which  many  mill-men  still  prefer,  claiming,  that  as  it  gives  two  drops  of 
the  stamp  for  each  revolution,  it  saves  friction  in  gearing,  and  enables 
the  battery  to  be  run  at  high  speeds,  without  running  the  engine  as  fast. 
These  and  other  arguments  for  the  double  cam  only  prove  that  it  suits 
the  machinery  which  has  been  calculated  for  it.  As  a  matter  of  fact, 
however,  I  have  never  seen  double-cam  batteries  equal  the  single  cams 
in  speed ;  and  I  think  Mr.  Howell  is  right  in  claiming  the  advantage  for 
single  cams,  that  the  shoulder  can  be  brought  directly  under  the  tappet, 
so  as  to  prevent  catching.  With  the  ordinary  double  cam,  the  shaft 
must  be  set  further  back  from  the  stems,  and  the  cams  are  easily  caught 
and  broken. 

This  subject  is  directly  related  to  the  speed  of  the  battery.  The 
Mettacom  mill  has  vindicated  triumphantly  the  wisdom  of  its  peculiar 
features  by  the  most  extraordinary  running  on  record.  For  months  to- 
gether the  batteries  have  been  kejit  at  from  98  to  100  drops  per  minute, 
rising  to  102,  or  even  105,  and  never  falling  below  94;  yet  there  has  never 
been  a  cam  broken  in  the  mill.  The  Manhattan,  an  excellent  mill,  with 
double  cams  and  stamps  weighing  only  750  jjounds,  cannot  safely  run  on 
the  same  ore  at  higher  speed  than  85  to  the  minute,  and  Mr.  Curtis,  the 
able  superintendent,  with  the  performances  of  the  Mettacom  before  his 
eyes,  naturally  declares  himself  in  favor  of  the  single  cam,  which  would 
enable  him  to  run  his  batteries  up  to  110  per  minute.  The  Mettacom 
stampsfall  lOinches.  The  original  drop  was  9^  inches;  but  it  was  increased 
to  ease  the  cams  and  give  less  jar.  The  rebound  of  the  stamps  amounts 
sometimes  to  1^  inches.  Strange  to  say,  the  high  speed  maintained  has 
not  caused  excessive  necessity  of  repairs.  On  the  contrary  the  bat- 
tery has  stood  the  strain  better  than  any  other  within  my  knowledge. 
Even  the  shoes  and  dies,  which  were  not  supposed  to  be  unusually 
good,  being  bought  for  ordinary  hard  iron,  lasted  for  five  months  of 
continuous  running  without  being  replaced.  This  fact  cannot  be  ade- 
quately explained.  Probably  that  particular  set  was  a  lucky  cast.  Or- 
dinarily, it  would  have  worn  out  in  about  six  weeks  ;  but  I  do  not  doubt 
that  the  heavy  charges  put  through  the  batteries  at  high  speed  pro- 
tected the  shoes  and  dies  from  pounding  on  one  another,  which  they 
are  quite  likely  to  do  in  ordinary  mills,  especially  when  the  feeder  is 
careless.  A  mill  running  at  100  to  the  minute  keeps  the  feeder  busy ; 
and  he  does  not  wait  for  a  stamp  to  thunder  out,  by  pounding  on  its 
anvil,  that  it  has  finished  its  last  mouthful  and  wants  another. 

A  fact  not  to  be  overlooked  in  this  connection  is  the  great  solidity  of 
the  battery  frame  and  foundations.  Nine-tenths  of  the  stamp-mills  or- 
dinarily erected  would  rack  themselves  to  pieces,  if  run  as  the  Mettacom 
has  been,  without  breaking  so  much  as  a  bolt. 

The  gain  in  quantitj^  of  ore  crushed  is  more  than  proportionate  to  the 
increase  of  speed.  As  I  have  remarked,  this  quantity  depends,  in  dry- 
crushing  especially,  on  the  discharge.     I  shall  speak  of  that  i)resently, 
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a»  it  regards  tlie  arrangemeut  of  screens;  but  I  now  refer  to  the  fre- 
quency of  the  drops  which  supply  the  direct  impulse  and  the  air  shock, 
by  which  the  dry  "  pulp  "  is  driven  through  the  screens.  Mr.  Howell 
found  by  experiment  that  with  60  drops  per  minute  he  could  puttlirough 
in  twenty-four  hours  only  about  4i  tons  -,  90  drops  gave  a  little  over  10 
tons ;  and  102  drops  more  than  15^"tons.  If  we  assume  that  the  increase 
in  consumption  of  fuel  would  be  tlie  same  as  that  in  the  power  generated 
by  the  falling  stamps  per  minute,  we  shall  have : 


No.  of  drops 

per 

minute. 

Horse-power, 
per  stamp. 

Increase  of 
power. 

Yield. 

Increase  of 
yield. 

60 
90 
102 

1  36 

4i 
10 

15i 

2.04 
2.2-2 

50  per  cent.. 
10  per  cent.. 

122  per  cent. 
55  per  cent. 

The  increase  of  speed  from  60  to  102,  or  70  per  cent.,  increased  the 
yield  from  4^  to  15^,  or  244  per  cent.  To  this  should  be  added  the 
gain  in  wages,  interest  on  capital,  &c.,  secured  by  rapid  running. 
This  comparison  does  not  fairly  apply  to  wet-crushing,  though  I  am  sat- 
isfied that  in  that  process  also  high  speeds  are  the  best.  But  the  differ- 
ence is  not  so  startling.  Most  wet-crushing  mills  come  pretty  near  the 
average  of  1^  tons  crushed  in  twenty-four  hours  per  horse-power  devel- 
oped by  each  stamp.  But  the  above  table  shows  a  variatiou  from  0.  33 
tons  at  60  to  0.  70  at  102.  The  performance  of  the  Manhattan  mill  is 
about  0.  45  tons  crushed  in  twenty-four  hours  per  horse-power  developed 
by  each  stamp ;  and  this  is  a  fair,  perhai^s  a  high,  average  for  such 
mills. 

When  the  throat  of  the  battery  is  open,  the  pulp  will  be  thrown  both 
ways,  and  some  of  it  comes  back  on  the  feeding-floor.  This  indicates  a 
fact  too  often  ignored  in  the  construction  of  mortars,  namely,  that  since 
the  impulse  given  by  the  stamp  is  radial  in  all  directions,  the  greater 
the  surface  of  discharge,  the  higher  will  be  the  duty  performed.  The 
Mettacom  batteries  are  not  perfect  in  this  respect.  They  have  only  a 
single  front  discharge,  but  this  is  IS  inches  high,  instead  of  12,  as  is 
usual.  It  is  noticed  that  the  fine  pulp  comes  mostly  through  the  upper 
six  inches,  and  hence,  in  most  batteries,  would  be  thrown  back  into  the 
mortar  until  it  found  exit  below.  Various  forms  of  mortar  with  in- 
creased discharge  have  been  recommended.  The  maximum  discharge 
per  stamp  is  attained  by  Clayton's  circular  mortar,  containing  only  one 
stamp.  There  are  also  mortars  with  universal  discharge,  in  which  the 
screens  go  all  the  way  round,  being  curved  at  the  ends.  The  most  com- 
mon are  the  double  dischargers,  having  screens  in  front  and  behind,  and 
the  feed  over  the  rear  screen.  The  objection  hitherto  made  to  all  ar- 
rangements involving  curved  screens  is  the  difiiculty  of  properly  stretch- 
ing and  keying  them.  In  dry  crushing,  even  a  rear  screen  is  found 
to  be  inconvenient  on  account  of  breakage  from  coarse  ore.  Mr.  Curtis, 
of  the  Manhattan,  however,  prefers  a  double  discharge,  while  Mr.  How- 
ell cares  more  for  end-discharges.  The  Mettacom  end-stamps  are  hung 
with  three-eighths  of  an  inch  more  fall  than  the  others,  and  still  do  less 
work.  The  order  in  which  the  stamps  fail  varies  in  different  mills,  and 
for  wet  and  dry  crushing.  The  two  extremes  to  beiivoided  are  a  simul- 
taneous drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the 
engine,  destroy  the  continuity  of  discharge,  and  probably  break  the 
screens,  and  a  drop  in  regular  succession,  (1,  2,  3,  4,  5,)  which  would 
shove  the  ore  to  one  end  of  the  mortar,  and  give  the  stamps  at  one  end 
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too  mnch,  aud  at  the  other  end  too  little,  to  do.  Some  inillraeu  prefer 
to  arrange  the  succession  so  that  no  stamp  shall  immediately  follow  its 
next  neighbor.  The  orders  1,  4,  2,  5,  3  ;  1,  3,  5,  2,  4  ;  4,  2,  5,  1,  3,  would 
satisfy  this  condition.  Others  prefer  dropping  the  two-end  stamps  first, 
as  1,  5,  2,  4,  3  ;  or  1,  5,  4,  2,  3.  The  wave  of  discharge  or  splash  of  the 
water  through  the  screens  in  wet-crushing  is  to  be  taken  into  considera- 
tion. In  dry  crushing,  the  objects  to  be  secured  are  an  equal  distribu- 
tion of  ore  under  the  stamps,  giving  an  equal  work  per  stamp,  and  a 
maximum  discharge  of  pulp  through  the  screens.  The  latter  seems  to 
be  best  secured  by  letting  the  middle  stamp  drop  last.  The  outer 
stamps  should  then  have  slightly  longer  cams,  to  increase  their  fiill.  It 
will  be  found  that  the  central  stamps  take  and  distribute  nearly  all  the 
feed.  Much  depends  on  the  skill  and  fidelity  of  the  feeder,  in  both 
kinds  of  crushing.  Hence  the  automatic  self-feeding  batteries  used  in 
Cornwall  have  found  little  favor  in  this  country.  They  do  not  "  humor" 
the  stamps ;  and  the  difference  in  regularity  of  running  and  in  duty  per- 
formed, is  more  than  equivalent  to  the  wages  of  a  good  feeder. 

The  screens  of  this  mill  are  ISTo.  40,  brass  wire,  (1,G00  meshes  to  the 
square  inch,)  which  is  preferred  for  dry  crushing  to  the ''  Russia  punched." 
The  latter  are  frequently  preferred  by  mill-men  in  wet  crushing,  on  ac- 
count of  alleged  greater  durability,  or  in  the  belief  that  slits  are  better 
adapted  to  discharge  liquid  pulp  than  meshes.  I  take  leave  to  doubt, 
however,  whether  these  advantages  in  any  case  counterbalance  the 
greater  proportional  discharge-area  offered  by  wire  screens.  The  Metta- 
com  screens  are  not  vertical,  but  lean  outward  about  10  degrees.  The 
pulp  generally  goes  through  obliquely,  aud  is  as  fine  as  the  sittings  of 
a  horizontal  No.  GO  sieve.  The  angle  given  has  been  established  as  the 
best  for  dry  crushing.  The  gain  in  amount  of  discharge,  wet  or  dry, 
from  inclined  screens,  is  universally  recognized  ;  but  mill-men  do  not  so 
generally  bear  in  mind  that  the  screen  so  set  should  be  a  little  coarser 
than  the  fineness  required  for  the  pulp,  if  the  best  results  are  to  be  ob- 
tained. Mr.  Howell's  observation  is  that  stamps  ordinarily  crush  faster 
than  the  batteries  discharge.  He  has  often  put  the  pulp  back  through 
his  battery,  and  found  it  took  about  as  long  to  go  through  as  fresh  rock. 
Eunniug  slow  gives  the  fine  dust  a  chance  to  fall  back  under  the  stamps ; 
running  fast  keeps  it  constantly  in  motion,  and  much  of  it  gets  out.  1 
venture  to  suggest  some  considerations  based  upon  the  foregoing  facts, 
and  calculated,  I  think,  to  put  mill-men  upon  the  right  track  in  increas- 
ing the  efficiency  of  dry  batteries.  It  seems  to  me  that  dropping  900- 
pound  stamps  is  a  costly  way  of  making  currents  of  air  to  promote  dis- 
charge. The  object  of  the  mill-man  should  be  to  get  the  highest  prac- 
ticable speed  from  his  stamps,  and  then  to  give  them  such  facilities  for 
discharge  as  that  every  drop  shall  do  its  full  work  in  crushing.  The 
increase  of  the  discharge  area  is  the  first  and  most  obvious  means,  and 
a  useful  auxiliary  will,  I  think,  be  found  in  producing  a  current  of  air 
with  a  fan,  which  shall  suck  or  drive  the  fine  dust  through  the  sieve.  I 
have  seen  exhausting  fans  applied  in  this  way  in  several  mills.  There 
was  one  in  the  Sheba,  at  Star  City,  Humboldt  County,  and  there  were 
several  in  the  earlj'^  Austin  mills,  which  were  finally  condemned.  Mill- 
men  are  too  ready  to  reject  such  appliances  as  soon  as  they  cause  a  little 
trouble,  whether  through  faulty  construction  or  careless  management. 
But  this  point  will  be  found  too  important  to  be  dismissed  so  easily.  I 
do  not  remember  ever  in  my  life  seeing  a  stamp  mill  in  which  the  diffi- 
culty of  discharge  did  not  really  delay  the  work  of  crushing.  The  ex- 
treme of  excessive  discharge,  which  would  do  no  harm,  is  carefully 
avoided,  and  no  one  can  tell  to  this  day,  how  much  the  stamp  now  in 
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use  could  be  made  to  do,  by  simply  improving  batteries  in  this  respect. 
The  tide  of  invention  is,  it  appears  to  me,  running-  the  wrong  way.  We 
have  innumerable  devices  to  increase  the  force  and  efficiency  of  the  blow 
of  the  stamp,  which  is  already  in  advance  of  the  rest  of  the  machinery, 
while  the  inventions  for  improving  the  mortars  and  discharges  are  few, 
generally  imperfect,  and  regarded  with  too  little  favor  by  those  practi- 
cal mill-men  who  are  alone  competent  to  take  hold  of  them  and  perfect 
them. 

The  screens  at  this  mill  last  nearly  four  weeks.  When  the  threads 
wear  thin  they  begin  to  shift,  and  the  screens  must  be  removed.  They 
are  turned  to  prolong  the  wear.  The  middle  of  the  screen  lasts  longest. 
The  dies,  when  new,  come  up  to  witliia  about  one  inch  of  the  lowest 
portion  of  the  discharge.  It  is  very  important  to  make  this  interval, 
called  the  "  height  of  issue,"  as  small  as  the  screens  will  bear.  The  dies 
used  for  tive  months  wore  away  about  1^  inches,  and  the  intro- 
duction of  new  ones  raised  the  capacity  of  the  battery  nearly  two  tons 
per  day.  Much  trouble  was  experienced  in  keeping  the  dies  in  their 
places  in  the  bottom  of  the  mortar.  Finally  150  pounds  of  melted  lead 
was  poured  in,  filling  the  mortar-bed  about  one  inch.  This  is  found  to 
work  well.  I  think  that  for  dry  crushing  a  single  die,  filling  the  whole 
bed,  would  be  better  yet.  AVheu  it  wears  on  one  side  it  can  be  turned, 
and  so  used  till  it  is  worn  out.  This  is  a  German  plan,  and  used  suc- 
cessfully in  some  dry-crushing  mills  managed  by  Germans  in  this 
country. 

The  foundation  of  a  battery  is  the  most  important  part  of  its  con- 
struction, and  it  is  the  feature  most  neglected  in  this  country.  Few  mill 
owners  like  to  i)ut  so  much  money  "out  of  sight;"  the  work  of  prepar- 
ing foundations  is  parsimoniously,  ignorantly,  or  carelesvsly  managed ; 
and  the  result  is  that  the  batteries  cannot  be  run  at  high  speed,  and 
even  at  low  speed  they  are  continually  settling,  or  getting  out  of  line. 
The  great  efficiency  and  stability  of  the  Mettacom  mill  is  due  to  its  care- 
fully-prepared foundation.  The  mortar-blocks  are  set  on  end,  upon  solid 
bed-rock.  They  are  nine  feet  deep.  Before  placing  them  the  rock  was 
thoroughly  smoothed  and  levelled,  and  the  bottom  of  each  block  was 
planed  true.  The  upper  ends  of  the  blocks  being  (as  is  the  case  with 
all  large  timbers)  sun-cracked,  melted  sulphur  was  poured  into  the 
cracks.  The  mortars  are  set  on  the  blocks  and  screwed  down  tight.  If 
screwed  (as  is  frequentlj^  the  case)  directly  to  the  blocks,  they  will  in  a 
few  months  get  loose,  and  rock  and  sand  will  work  between,  putting 
the  machinery  out  of  plumb  and  endangering  the  mortar.  To  prevent 
this,  two  thicknesses  of  blanket  soaked  in  tar  were  put  between  the 
mortars  and  the  blocks.  An  arrangement  was  made  by  which  the  set- 
tling of  the  mortars  could  be  measured.  It  is  found  that,  after  more 
than  a  year  of  steady  running,  they  have  sunk  uniformly  less  than  one- 
fourth  inch — doubtless  due  to  the  compression  of  the  blankets.  The  free- 
dom from  jar  in  the  mill,  while  the  batteries  were  running  at  tremendous 
speed,  impressed  me  as  decisive  proof  of  the  utility  of  the  arrangements 
described.  There  is,  however,  some  vibration  in  the  cam-shaft,  which 
should  have  been  five  inches  instead  of  four  in  diameter.  Mr.  Howell 
recommends  also  heavier  bearings.  The  latter  are  now  eight  inches,  and 
should  be  ten.  No  Babbitt  metal  is  used  in  the  upper  box ;  it  cannot 
be  kept  in,  and  smooth  iron  is  therefore  preferred.  The  battery,  run- 
ning at  98  to  100  per  minute,  requires  about  twenty-two  horse-power, 
which  is  perhaps  a  little  more  than  half  the  power  employed  in  the  mill, 
and  crushes  easily  seven  tons  in  twelve  hours.  This  being  about  the 
usual  duty  for  twenty-four  hours,  the  rest  of  the  mill,  especially  the 
H.  Ex.  Doc.  207 47 
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reverberatories  for  roasting,  calculated  on  that  basis,  cannot  come  up  to 
tlie  capacity  of  the  battery;  and  this  great  defectin  the  original  planshas 
never  yet  been  remedied.  I  have  frequently  found  mills  in  which  the 
capacity  of  the  roasting  or  amalgamating  apparatus  is  quite  unsuited 
to  that  of  the  batteries.  In  such  cases  the  extra  machinery  is  practi- 
cally good  for  nothing,  since  the  capacity  of  a  mill  is  determined  by  its 
least  adequate  part.  The  Mettacom  batteries  must  either  run  but  twelve 
hours  daily,  or  they  must  run  for  a  longer  period  at  full  capacity,  and 
then  stand  still  until  the  surplus  of  pulp  has  been  roasted. 

The  roasting  department  is  also  very  expensive.  It  compares  unfa- 
vorably in  this  respect  with  some  other  mills  on  the  same  plan,  to  say 
nothing  of  the  difference  between  all  reverberatories  and  the  Stetefeldt 
chloridizing  furnace.  The  pulp  from  the  batteries  is  deprived  of  all 
moisture  by  drying  with  heat  from  the  roasters.  Of  these  there  are 
four,  in  the  English  style.  They  have  84  square  feet  each  of  stirring 
surface,  and  very  low  arches.  I  will  not  pause  here  to  discuss  the  prop- 
er form  for  reverberatories  to  be  used  in  this  process,  as  they  are  likely 
to  be  soon  superseded  altogether.  The  shape  most  common  in  Central 
Kevada  was  adopted  at  haphazard,  and  the  excessive  lowness  of  arch 
frequently  met  with  is  doubtless  a  defect,  as  it  brings  the  reducing  influ- 
ences of  the  flame  too  closely  upon  the  body  of  the  ore.  The  building 
is  wide  enough  for  stirring  and  for  cooling  floors.  Contracted  mill-build- 
ings are  not  economical.  They  embarrass  workmen,  especially  at  the 
furnaces,  and  increase  the  expense  of  handling  ore.  Salt  is  charged 
with  the  ore,  and  during  the  process,  to  the  amount  of  10  per  cent.  The 
roasting  charge  is  1,000  pounds,  and  a  complete  operation  requires  about 
seven  hours.  The  four  furnaces  treat,  on  an  average,  6^  tons  of  ore 
daily,  each  consuming  one  cord  of  wood,  and  all  four  requiring  the  labor 
of  twelve  men. 

Amalgamation  is  performed  in  "  Freiberg  barrels."  The  question  of 
superiority  between  barrels  and  pans  has  not  yet  been  definitely  settled, 
and  probably  the  true  answer  will  differ  with  circumstances.  The  pan 
is  virtually  an  American  invention ;  American  workmen  are  more  fa- 
miliar with  its  use,  and  American  manufacturers  are  greatly  interested 
in  maintaining  it.  Moreover,  the  pan  is  a  part  of  the  Washoe  process, 
in  which  most  of  our  silver-mill  men  were  primarily  trained,  and  for 
which  it  appears  to  be  well  fitted.  On  the  other  hand,  I  do  not  think 
that  barrels  have  had  a  fair  trial.  All  inconveniences  which  attend 
them  can  be  measured  in  money,  and  may  possibly  be  more  than  com- 
pensated by  the  cheapness  and  incomparably  smaller  expense  of  re- 
pairs or  renewals,  involved  in  the  use  of  barrels.  The  barrel  works 
for  10  tons  per  day  will  cost : 

6  barrels,  at  $200 $1,  200 

3  settlers,  at  $180 540 

Gearing  and  machinery 300 

Total,  exclusive  of  power 2, 040 


The  economy  of  the  process,  as  conducted  at  the  Mettacom  mill,  is 
satisfactor3\  There  are  ten  barrels,  5  feet  by  4  in  the  clear,  taking  each 
one  ton  at  a  charge,  and  making  IG^  revolutions  per  minute.  The  quan- 
tity of  quicksilver  employed  varies  with  the  value  of  the  ore.  For  $200 
ore,  400  pounds  of  quicksilver  are  kept  in  each  barrel.  As  the  wood  of 
the  barrel  remains  neutral,  it  is  necessary  to  keep  iron  scraps  in  the 
barrels  to  effect  the  required  reactions.    For  this  purpose,  about  200 
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pounds  of  wrouglit-iron  (miicli  better  than  cast  iron)  are  put  in  each 
barrel  when  the  works  are  started,  and  the  quantity  is  maintained  by  re- 
plenishment as  fast  as  it  is  consumed.  The  pulp  from  the  roasters,  in 
which  the  silver  has  been  chloridized,  is  mixed  with  hot  water  to  the 
consistency  of  a  thin  curd,  and  introduced  into  the  barrels  through  the 
large  square  bungs,  which  are  tightly  closed,  and  the  barrels  set  in  revo- 
lution. For  two  hours  no  qnicksilver  is  added.  During  this  period  the 
iron  absorbs  the  excess  of  chlorine  from  the  ore.  After  this,  the  iron 
looks  bright ;  the  quicksilver  is  added,  and  in  about  three  hours  amal- 
gamation is  in  full  progress.  The  revolution  is  continued  over  eight 
hours  longer,  when  cold  water  is  added  till  the  barrel  is  full;  the  barrel 
is  revolved  fifteen  minutes,  and  finally  discharged  into  a  settler.  The  du- 
ration of  the  amalgamation  for  one  ton  is  therefore  about  fourteen  hours. 
There  are  two  barrels  to  each  settler.  The  settlers  have  G  feet  diameter 
and  3  feet  depth.  They  are  provided  with  wooden  arms,  revolving  about 
2  inches  from  the  bottom.  The  collection,  retorting,  &c.,  are  i)erformed 
in  the  usual  manner. 

The  barrel  staves  are  at  first  six  inches  thick.  They  are  now  worn 
in  places  about  1^  inches.  The  present  barrels  cost  $200  each,  and  have 
been  running  four  and  a  half  mouths.  Thej'  may  be  counted  good  without 
repairs  for  four  months  longer,  when  they  can  be  mended,  at  a  nominal  cost, 
by  lagging  them  u})  inside,  so  as  to  make  them  in  reality  last  an  indefi- 
nite time.  They  are  run  with  friction  wheels,  and  consume  less  than 
two  horse-power  each.  The  bullion  from  pans  is  generally  finer,  and 
melts  with  less  dross  and  slag.  But  the  results  of  these  barrels,  in 
point  of  amount  of  silver  extracted,  as  compared  with  the  assay,  are 
equal,  I  think,  to  those  of  pans. 

The  power  for  driving  stamps,  barrels,  settlers,  &c.,  is  furnished  by  an 
engine  of  about  60  horse-power,  run  at  40  to  45 ;  steam  pressure,  55  to  GO 
pounds.  Steam  is  supplied  by  two  IG-feet  tubular  boilers,  44  inches  in 
diameter,  and  containing  42  tubes  each.  The  steam  cylinder  has  14 
inches  diameter  and  30  inches  stroke.  There  is  an  IS'^feet  fly-wheel, 
weighing  4,500  pounds. 

The  following  statements  show  the  cost  of  the  different  operations : 

ACTUAL  COST  OF  POWER. 

2  engineers,  $6  and  $5  50  per  day $11  50 

4f  cords  of  wood,  at  $10 47  50 

Repairs  and  oil 5  00 

Cost  of  power,  per  day G4  00 

COST  OF  CRUSHING. 

Power,  (batteries  require  about  half  the  power) $32  00 

2  men  to  break  rock  and  feed,  $4  50  and  $4 8  50 

I  man  to  clean  battery  and  help  them 4  00 

Average  daily  repairs 3  00 

Total  daily  expense  of  batteries 47  50 

Average  daily  crushing,  13  tons ;  cost  per  ton 3  G5 

COST   OF  ROASTING. 

II  men,  at  $4 $44  00 

1  foreman,  at  $5  50 5  50 
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4  cords  of  wood,  at  $10 $40  00 

Salt,  10  per  ceut.  ou  Oi  tons,  0.G5  tons,  at  $45 29  25 

1  cooler,  (also  employed  at  the  barrels,  charge  half-time,)  at  $4. .  2  00 

Eepairs  and  incidentals 8  00 

Total  daily  expense  of  furnaces 128  75 

Average  roasting  per  day,  C^  tons ;  cost  per  ton 19  80 

(The  cost  at  the  Manhattan  is  said  to  be  only  $15.) 

COST  OF  AMALGAMATION. 

Power,  (half  the  power  of  engine) $32  00 

Old  wrought  iron,  100  pounds  daily,  at  $2  50 2  50 

3^  men,  at  $4 14  00 

Loss  of  cpiicksilver,  2  pounds  per  ton 13  20 

Eepairs 2  00 

Light  and  oil 2  00 

Total  daily  expense  of  barrels 65  70 

Average  daily  amalgamated,  10  tons ;  cost  per  ton, 6  57 


RECAPITULATION. 

Per  ton. 

Cost  of  crushing $3  65 

Cost  of  roasting 19  80 

Cost  of  amalgamating 6  57 

Eetorting  and  melting 1  00 

Total  cost  of  treatment 31  02 

The  cost  of  treatment  of  chloride  ore,  unroasted,  would  be : 

Per  ton. 

Crushing,  about $3  50 

Amalgamating 6  57 

Eetorting  and  melting 75 

Total 10  82 


The  Mettacom  Mill  could  be  in  several  particulars  considerably  im- 
proved ;  but,  taken  as  a  whole,  1  do  not  know  of  any  other  that  can  sur- 
pass the  record  of  efiQciency  and  economy  thus  furnished  by  the  actual 
averages  of  prolonged  working.  If  the  Mettacom  reverberatories  were 
as  good  as  those  of  the  Manhattan,  the  cost  of  treatment,  including 
roasting,  would  be  only  $26  22.  The  use  of  the  Stetefeldt  furnace  would 
probably  reduce  it  to  $21  22.  These  ligures  are  thus  proved  not  to  be 
mere  wild  theory;  and  the  mining  industry  of  Central  Nevada  wiU  not 
thrive  until  they  are  put  in  practice. 

The  superiority  of  the  Mettacom  batteries  led  the  proprietors  of  the 
Lane  &  Fuller  mine,  at  Austin,  to  lease  this  mill,  and  finally,  I  believe, 
to  purchase  it,  though  there  were,  at  the  same  time,  half  a  dozen  stand- 
ing idle  nearer  to  their  mine.  A  success  so  marked  deserves  even  more 
detailed  examination  than  I  have  given  it.  But  I  hope  I  have  said 
enough  to  arrest  the  attention  and  arouse  the  emulation  of  practical  ex- 
perts, for  whom,  chiefly,  this  chapter  has  been  written. 
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CHAPTER  LXXXVI. 

NEW  LEACHING  AND  CHLORINATION  PROCESS  FOR  SILVER 

ORES. 

BY  GUIDO   KUSTEL. 

Leaching  and  clilorination  are  two  different  processes,  not  applied 
heretofore  to  silver  ores  in  the  manner  or  combination  here  described. 

THE  LEACHESra  PROCESS. 

Leaching  of  silver  ores  is  by  no  means  a  new  invention.  Augnstin, 
Patera,  and  Ziervogel  have  employed  it  in  their  respective  processes. 
Neither  of  these  three  processes,  however,  was  ever  successfully  intro- 
duced in  the  United  States.  The  pan  amalgamation,  in  consideration 
of  its  undisputed  advantages  in  many  respects,  remained  master  of  the 
held.  The  pan  amalgamation  is  divided  into  two  distinct  methods,  one 
including,  and  the  other  excluding,  the  preliminary  roasting  of  the  ores. 
The  question  of  the  best  results  from  the  direct  amalgamation  of  raw, 
nnroasted  ore,  is  still  a  matter  of  diligent  investigation.  In  the  treat- 
ment of  the  Comstock  silver  ore  (its  contents  in  gold  being  left  out  of 
question)  less  than  sixty  per  cent,  of  silver  is  in  most  cases  extracted 
by  the  present  pan  amalgamation.  Other  kinds  of  ores  of  a  refractory 
nature  yield  a  still  smaller  i^ercentage,  if  amalgamated  directly  in  pans. 
Hence  the  numerous  investigations  and  experiments,  in  spite  of  which, 
since  the  beginning  of  the  pan  amalgamation — that  is  to  say,  after 
nearly  ten  years  spent  in  crushing  millions  of  tons  of  silver  ores,  though 
the  inventive  genius  of  numerous  most  skillful  mill-men  has  been  con- 
centrated on  the  attempt  to  discover  a  better  way  of  treating  silver  ores 
without  roasting — not  one  single  chemical  has  yet  been  found  to  operate 
more  effectively  for  the  decomposition  of  sulphurets  than  the  old  Mexi- 
can '''■magistral''^  or  blue-stone  (copper  vitriol)  and  salt,  which  amounts 
to  the  same  thing  as  "  chloride  of  copper."  The  reason  of  the  persever- 
ing attempts  to  discover  a  "  chemical,"  is,  of  course,  the  desire  to  avoid 
the  expense  of  roasting.  This  same  consideration  prevailed  for  hundreds 
of  years  also  in  Europe.  No  chemical  was  discovered  there  either. 
There  appears,  therefore,  to  be  no  very  great  risk  in  predicting  that 
after  the  lapse  of  another  decade  the  amalgamation  of  nnroasted  ores 
in  pans  will  be  found  about  on  the  same  footing  as  it  is  at  present.  All 
that  can  be  expected  are  periodical  excitements  over  some  new  inven- 
tions, which  will  i)rove  to  be  old  and  die  out  again,  as  did  the  late 
"  amalgamation  by  means  of  electricity." 

The  only  real  meritorious  process  in  treating  raw  stuff  in  pans  is  that 
adopted  by  Messrs.  Louis  and  Henry  Janin,  which  consists  simply  in 
the  administration  of  a  larger  percentage  of  blue  vitriol.  The  practical 
proof,  however,  is  confined  as  yet  to  the  "  slums"  or  "  slimes"  of  the  Com- 
stock ore,  from  which,  by  this  means,  over  eighty  per  cent,  of  the  silver 
has  been  extracted.  But  if  the  silver  ores  of  the  same  class  as  those  from 
which  the  slimes  were  obtained  should  be  treated  with,  say,  one  per  cent, 
of  blue-stone,  the  resulting  amalgam  would  contain  too  much  copper  for 
practical  economical  results. 

The  use  of  blue-stone  and  salt  involves,  first,  the  formation  of  chloride 
of  copper,  which  is  reduced  in  presence  of  quicksilver  into  sub-chloride 
of  copper ;  and  by  this  the  greater  part  of  the  silver  sulphurets  is  de- 
composed. But  this  process  does  not  always  give  the  expected  results, 
as  there  are  many  silver  combinations  which  resist  the  action  of  the  blue- 
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stone  entirely.  Especially  is  this  the  case  with  argentiferous  zinc  blende, 
plumbiferous  ore,  some  kinds  of  argentiferous  copper  ores,  &c.  Carbon- 
iferous silver  ores,  aud  such  as  contain  the  silver  in  oxidized  condition, 
(for  instance,  stetefeldtite  or  partzite)*  seem  to  yield  a  larger  i)erceutage 
of  silver  (70  to  75  i)er  cent.)  if  treated  directly  in  pans  by  amalgamation 
with  the  aid  of  blue-stone  and  salt,  (or  sulphuric  acid  and  salt,  provided 
there  is  copper  oxide  in  the  ore.)  In  many  cases,  however,  there  is  still 
trouble  on  account  of  too  much  copper  getting  into  the  amalgam. 

Another  ingredient  applied  to  raw  ore  in  pans  is  the  cyanide  of  po- 
tassium. This  chemical  keeps  the  surface  of  the  quicksilver  clean,  and 
this  is  its  most  valuable  property ;  for,  as  a  decomposer  of  sulphurets, 
at  least  in  pans,  it  is  inferior  to  the  chloride  of  copper.  Where  other 
chemicals  are  used,  the  cyanide  should  be  introduced  at  the  end  of 
amalgamation,  in  order  to  assist  the  gathering  of  the  quicksilver  glob- 
ules into  a  mass.  If  used  together  with  blue-stone  and  salt,  there  is 
not  the  slightest  benefit  derived  from  the  cyanide,  as  it  forms  immedi- 
ately a  combination  with  the  copper. 

As  there  are  no  soluble  metallic  salts  in  raw  ore,  leaching  is  only  ap- 
plicable after  roasting.  For  eight  or  nine  years  past,  refractory  silver 
ores  have  been  roasted  and  amalgamated  in  pans,  with  variable  success. 
The  most  satisfactory  results  have  been  obtained  where  the  mill-men 
were  lucky  enough  to  treat  such  ore  as  contained  only  a  small  percent- 
age of  base  metals ;  but  a  series  of  difficulties  was  encountered  in  oper- 
ating on  ores  presenting  a  considerable  amount  of  antimony,  copper, 
lead,  or  arsenic,  and  in  working  tailings  which  required  roasting.  It 
was  found  that  the  pan  amalgamation,  like  that  in  wooden  barrels,  but 
in  a  still  greater  degree,  produces,  under  such  circumstances,  a  very 
low  bullion,  from  300  to  500  fine.  This,  however,  is  not  all  j  the  loss  of 
quicksilver  in  some  cases  amounts  to  from  eight  to  nine  pounds  per  ton 
of  ore ;  and  the  pans  themselves  were  destroyed  in  from  nine  to  twelve 
months,  so  that  many  mills  in  the  Reese  liiver  country,  for  instance, 
used  wooden  sides  to  the  pans  on  this  account.  As  a  natural  conse- 
quence of  the  amalgamation  of  so  much  base  metal,  the  extraction  of 
silver  was  greatly  obstructed,  and  a  smaller  percentage  of  silver  was  ob- 
tained. Another  aud  more  serious  difficulty  with  some  kiuds  of  refrac- 
tory ore,  was  the  disproportionate  amount  of  iron  which  came  into  the 
amalgam.  In  such  cases,  after  several  experiments,  roasting  and  amal- 
gamation in  pans  was  generally  given  up,  as  it  was  impossible  to  sepa- 
rate the  iron  from  the  silver  in  a  simple  way.  Such  amalgam  contained 
from  thirty  to  eighty  per  cent,  of  iron  after  retorting.  By  some  mill- 
men  it  was  pulverized  aud  subjected  to  a  second  amalgamation,  from 
which  clean  amalgam  resulted.  Others  dissolved  the  iron  in  diluted 
sulphuric  acid,  leaving  the  silver  ready  to  be  melted  into  a  bar.  The 
retorted  amalgam  was  also  introduced  into  crucibles  and  melted ;  but 
only  a  part  of  the  silver  separated,  leaving  lumps  of  rich  metallic  iron 
which  could  not  be  brought  into  a  liquid  state.  It  is  not  explained  as 
yet  under  what  j)eculiar  circumstances  this  iron  amalgam  is  formed,  nor 
is  it  possible  to  point  out  with  certainty  the  ores  which  are  liable  to 
yield  such  amalgam.  I  have  observed  only  that  antimony'  and  arsenic, 
besides  some  copper,  are  always  present  when  iron  amalgam  is  formed, 
but  it  does  not  follow  that  this  amalgam  is  always  obtained  from  ores 
containing  the  above  base  metals.     Many  mills  treating  refractory  ores 

*  I  question  whether  these  minerals  contain  oxide  of  silver,  though  the  other  metals 
in  them,  such  as  antimony,  copper,  and  iron,  are  certainly  oxidized.  This  point  has, 
however,  in  my  opinion,  nothing  to  do  with  the  metallurgical  behavior  of  the  min- 
erals, as  stated  by  Mr.  Kiistel  in  the  text. — R.  W.  R. 
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suffered  severely  by  the  appearance  of  iron  amalgam,  but  the  general 
influence  of  the  base  metals,  as  mentioned  before,  was  more  sensible. 

It  is  strange  that,  simple  as  is  the  remedy  against  the  unwelcome  in- 
terference of  base  metals,  so  many  years  of  operation  were  allowed  to 
pass  by  without  making  use  of  it.  It  was  the  dogma  of  all  metallur- 
gists, that  in  order  to  make  base  metals  less  injurious  during  amalga- 
mation in  barrels  or  pans,  their  respective  chlorides  had  to  be  destroyed 
during  roasting,  either  by  an  increased  heat  or  by  the  addition  of  lime 
or  ashes.  Superheated  steam  was  also  applied  for  the  purpose  of  de- 
stroying the  salts  of  the  base  metals.  But  none  of  these  devices  for  the 
elimination  of  the  base  chlorides  were  satisfactory.  It  was  known  that 
most  of  those  chlorides  are,  as  the  chloride  of  silver  is  not,  soluble  in 
water.  These  facts  led  me  to  the  conclusion  that,  instead  of  increasing 
the  heat  and  lengthening  the  roasting  process  for  many  honrs,  and  thus 
effecting  only  a  part  of  the  desired  result,  it  were  more  simple  and  thor- 
oughly efficacious  to  remove  the  soluble  chlorides  of  base  metals,  after 
roasting  and  before  amalgamation,  by  leaching  with  hot  or  cold  water. 
My  first  experiment  with  this  method  in  practice  was  made  in  San 
Francisco,  on  the  ore  of  the  Eising  Star  mine,  of  Flint  District,  Idaho. 
Of  a  well  mixed  and  roasted  lot,  two  portions,  each  of  fifty  pounds,  were 
weighed  out  and  amalgamated  in  pans,  one  portion  having  been  pre- 
viously leached.  The  resulting  amalgam  was  retorted  and  melted.  The 
bar  of  the  leached  ore  had  a  fineness  of  900,  while  the  other  formed  a 
clumsy  lump  of  metallic  iron  containing  silver. 

There  is  certainly  another  way  yet,  not  only  to  obviate  the  iron  amal- 
gam, but  also  to  obtain  a  cleaner  bullion,  without  leaching.  This  is,  to 
grind  the  roasted  ore  in  iron  pans  or  otherwise,  and  to  amalgamate  it  in 
wooden  tubs,  barrels,  or  stone  arrastras,  keeping  all  iron  or  copper  out 
of  the  amalgamators.  The  consumption  of  quicksilver  will  be  very  heavy, 
and  the  yield  of  silver  undoubtedly  less  than  when  the  ore  is  amalga- 
mated in  iron  iDans  after  leaching. 

The  Leaching  process,  as  executed  in  Flint  with  the  silver  ores  from 
Eising  Star  mine,  (now  stopped  for  want  of  ore,)  is  as  follows:  The  Eis- 
ing Star  ore  is  composed  of  argentiferous  gray  copper,  rich  in  silver, 
miargyrite,  some  ruby  silver,  zinc  blende,  galena,  iron  pyrites,  and 
sulphide  of  antimony.  After  being  reduced  to  powder  by  dry  crushing 
in  batteries  with  an  addition  of  five  per  cent,  of  salt,  or  one  hundred 
i:)oimds  to  the  ton,  the  ore  is  conveyed  by  means  of  endless  screws  and 
elevators  to  mechanical  roasting  furnaces,  (O'Hara's.)  Including  the 
cooling  and  feeding  hearth,  the  furnace  is  one  hundred  feet  long  by 
three  feet  wide.  An  endless  chain,  to  which  two  iron  flat  rings  with  jilows 
are  attached,  moves  slowly  through  the  furnace,  pushing  the  ore  by 
degrees  forward  at  the  rate  in  which  the  constant  feeding  from  the  bat- 
teries goes  on.  The  furnace  has  three  fire-places,  by  which  its  whole 
length  is  kept  red-hot.  It  is  about  six  hours  before  the  ore,  in  a  glowing 
and  well-roasted  condition,  appears  at  the  discharge  end  of  the  furnace. 
(About  ten  tons  of  the  same  kind  of  ore  was  roasted  equally  well  in 
common  roasting  furnaces  at  Ball's  Mill,  Washoe  Valley.) 

Sampling  of  the  ore. — It  is  of  great  importance  to  ascertain  the  value  of 
the  ore  before  and  after  roasting.  The  first  forms  the  basis  of  all  cal- 
culations of  loss.  The  difference  between  the  values  of  the  unroasted 
and  the  roasted  ore  gives  the  loss  sustained  in  roasting,  provided  the 
weight  of  the  ore  does  not  change,  as  is  the  case  with  the  Eising  Star 
ore.  The  value  of  the  bullion  obtained  from  a  known  number  of  tons, 
compared  with  the  assay  value  of  the  same  amount  of  tons,  shows  what 
percentage  of  silver  was  saved  by  the  process.    The  "  argumentum  ad 
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homiiiem,"  that  is,  tbe  bar  in  hand,  is  the  only  real  proof  of  success. 
The  comparison  of  other  assays  will  demonstrate  in  what  part  of  the 
manipulation  the  heaviest  loss  occurs.  The  knowledge  of  the  value  of 
tailings,  after  the  amalgamation  is  finished,  is  very  important,  and 
should  never  be  neglected.  It  is  the  daily  indicator  of  metallurgical 
progress.  The  mode  of  taking  samples  for  the  assays  is  not  immaterial. 
On  its  correctness  depends  the  whole  calculation.  The  best  way  of 
taking  samples  in  raw  amalgamation  is  to  charge  the  pans  with  the  ore 
and  to  take  from  each  several  ounces,  after  about  two  hours'  grinding, 
before  the  quicksilver  is  introduced.  This,  however,  is  not  practicable 
with  ore  subjected  to  roasting.  At  Flint,  every  hour,  day  and  night, 
by  means  of  a  little  shovel,  from  different  points  of  the  hearth  of  each 
furnace  on  the  feeding  side,  samples,  amounting  to  one  or  two  pounds, 
were  taken  from  the  raw  ore,  (containing  five  per  cent,  of  salt,)  and  in 
the  same  way  also  from  the  roasted  ore  on  the  discharge  side.  From 
these  collected  samples  average  samples  were  taken  every  morning  and 
delivered  to  the  assay  office.  From  the  amalgamating  pans  the  ore 
and  quicksilver  is  discharged  into  settlers,  from  which,  after  several 
hours,  the  tailings  are  drawn  off,  first  through  an  upper,  and  then 
through  a  lower,  plug-hole.  At  each  discharge  a  pailful  was  taken 
from  the  upper  and  another  from  the  lower  hole,  and  the  slime  allowed 
to  settle  for  several  hours.  From  the  accumulation  of  twenty-four 
hours,  in  this  manner,  a  true  average  was  reserved  once  a  day  for  an 
assay.  This  mode  of  taking  tailing  samples  is  not  exactly  the  most 
proper.  Mr.  Henry  Janin's  way,  though  more  troublesome,  is  also  more 
correct.  The  tailing  sample  is  not  taken  from  the  settler,  but  from  the 
amalgamating  pan,  shortly  before  the  discharge.  A  few  ounces  are  very 
carefully  washed  over  into  a  clean  pan  or  dish,  so  as  to  retain  all  quick 
silver  aud  amalgam.  From  the  Mashed-off  tailings  the  clear  water  is 
poured  off,  and  the  residue  dried  and  assayed.  For  ores  treated  by  the 
leaching  process  these  tailing  assays  have,  however,  no  value,  on  account 
of  the  sometimes  great  quantity  of  chlorides  of  iron,  copper,  aud  other 
metals  which  are  extracted  by  the  leaching,  unless  this  loss  by  leaching 
is  ascertained  first  on  a  weighed  sample  by  an  exj)eriment  and  the  rec- 
tification made  accordingly  on  the  assay  sample. 

Examination  of  the  roasted  ore  as  to  the  amount  of  chloride  of  silver 
formed  during  the  roasting:  If  ninety  per  cent,  of  silver  are  obtained 
from  the  amalgamation  of  the  ore,  as  compared  with  the  assay  of  the 
roasted  ore,  it  is  a  proof  of  a  thorough  roasting,  but  it  is  no  proof  of 
the  economy  of  the  work.  On  the  other  hand,  if  only  sixty  or  seventy 
per  cent,  should  result,  it  is  not  easy  to  say  where  the  fault  is  to  be 
looked  after.  It  may  be  due  to  the  roasting  or  to  the  amalgamation. 
It  is|  therefore,  important  to  know  how  much  of  the  silver  contained  in 
the  ore  is  converted  into  a  chloride,  and  also  when  the  chlorination  is 
finished,  otherwise  the  roasting  might  continue  half  an  hour  or  an  hour 
longer  than  necessary. 

For  the  purpose  of  finding  the  amount  of  chloride  of  silver  in  the  ore, 
it  is  sufficient  to  take  two  half-ounce  assays  of  the  roasted  ore,  well 
weighed,  and  one  of  them  i)repared  in  the  usual  way  for  a  fire  assay, 
while  the  other  is  placed  in  a  carefully  folded  filter  in  a  glass  funnel. 
The  filter  must  project  over  the  ore  about  one  inch;  a  warm  dilute  solu 
tion  of  hyposulphite  of  soda  (more  convenient  than  ammonia)  is  then 
poured  over  the  ore,  aud  thefilteriug  is  continued  until  no  precipitate  is 
obtained  by  adding  a  few  drops  of  sulphide  of  sodium  to  the  filtered  liquid. 
Hot  water  is  then  introduced,  in  order  to  wash  out  the  hyposulphite  of 
soda,  and  the  ore  with  the  filter  dried  in  a  porcelain  dish.    The  filter 
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paper,  when  dry,  can  be  burned  above  tbe  dish,  so  as  not  to  lose  any  of 
the  ashes.  The  dried  sample  is  then  fluxed,  as  is  the  other  half  ounce, 
and  both  crucibles  are  exposed  to  a  smelting  heat.  The  resulting  ar- 
gentiferous lead  buttons  are  cupelled,  the  silver  buttons  are  weighed, 
and  the  difference  shows  the  amount  of  chloride  of  silver.  If  there 
should  be  any  sulphate  of  silver  in  the  roasted  ore,  it  would  be  included 
by  this  test  as  a  chloride.  It  might  be  separated  by  using  hot  water 
before  the  hyposulphite  of  soda;  but  for  practical  purposes  this  is  not 
necessary.  To  illustrate  the  calculation  by  an  example,  we  may  sup- 
pose, for  instance,  that  ISIo.  1  assayed  83  oz.  per  ton,  and  No.  2  from  the 
filter  4  oz.  The  diflereuce,  79  oz.,  is  the  proportion  which  became  chlo- 
ridized,  or  95  per  cent,  of  the  83  oz. 

After  the  ore  has  been  discharged  from  the  roasting  furnace  it  is 
ready  to  be  leached.  This  process  ought  to  be  performed  as  far  from 
the  stamps  as  possible,  in  order  to  prevent  the  settling  of  the  ore  in 
the  leaching  boxes  by  vibration.  At  Flint  the  length  of  the  O'Hara 
furnaces  was  quite  sufficient  to  avoid  this  evil.  The  leaching  boxes 
were  placed  not  far  from  the  discharge  of  the  furnaces,  over  100  feet 
from  the  stami:>s.  Each  box  is  18  inches  high,  7 J  by  6  feet  in  the  clear. 
Four  inches  of  the  space  at  the  bottom  is  filled  with  small  pieces  of 
rock,  covered  with  a  piece  of  canvas,  forming  thus  a  false  bottom  to 
permit  filtration.  Close  at  the  bottom  is  a  hole  containing  a  short  piece 
of  one-inch  rubber  hose,  through  which  the  leach  is  led  into  wooden 
troughs. 

The  ore  is  introduced  into  the  boxes  to  within  four  or  five  inches 
from  the  top.  A  stream  of  hot  water  is  then  allowed  to  flow  in.  When 
the  box  appears  full,  the  water-cock  is  shut  off  so  much  as  to  regulate 
the  in  and  out  flow,  keeping  the  box  always  full.  The  leach  which 
comes  out  through  the  hose  at  the  bottom  contains  a  great  amount  of 
dissolved  metallic  chlorides,  and  yields  a  thick  jirecipitate  if  a  solution 
of  sulphide  of  sodium  is  added.  These  chlorides,  having  always  a  small 
portion  of  undecomposed  salt  in  solution  with  them,  dissolve  some  chlo- 
ride of  silver,  (f  to  2  per  cent.)  It  is,  therefore,  advisable  to  conduct  the 
leach  through  a  long  zigzag  trough,  where  the  chlorides  of  lead  and  anti- 
mony, including  the  silver,  precipitate  by  themselves.  It  should  be  re- 
marked that  the  use  of  hot  water  is  advantageous  for  two  reasons:  First, 
it  dissolves  the  chlorides  more  easily  than  cold  water;  and,  secondly, 
what  is  more  important,  the  filtering  of  fine  pulverized  ore  is  easy  with 
hot  water,  but  too  slow  with  cold  water  to  make  a  practical  use  of  it. 

After  two  or  three  hours  (depending  on  the  quantity  of  base  metals) 
the  leach,  when  tested  with  sulphide  of  sodium,  shows  only  a  slight 
precipitate,  whereupon  the  water  is  shut  off.  It  takes  yet  from  one-half 
to  three-quarters  of  an  hour  before  all  the  water  runs  through.  The 
ore  still  retains  too  much  water.  If  it  were  taken  out  as  soon  as  no  more 
water  issues  through  the  pipe  at  the  bottom,  it  would  not  only  be  very 
inconvenient  to  transport  to  the  amalgamating  iians,  but  many  mill-men 
would  consider  the  pul^  too  dilute  even  for  the  pan.  For  this  reason 
the  ore  must  be  cut  by  means  of  a  shovel,  thrust  simplj^  through  the 
mass  down  to  the  filter,  at  short  intervals,  over  the  whole  surface.  The 
water  begins  immediately  to  run  out  again.  This  operation  may  be 
repeated  once  more;  and,  so  drained,  the  leached  ore  is  now  ready  to 
be  moved  on  cars  over  to  the  amalgamating  jians. 

The  amalgamation  of  the  leached  ore  is  now  a  very  simple  process. 
Nearly  all  the  iron  chloride,  a  great  deal  of  lead  and  antimony,  and  all  the 
chloride  of  copper,  are  removed.  The  amalgam,  nevertheless,  will 
always  contain  more  or  less  copper.    This  is  due  to  the  formation  of 
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sub-cliloride  of  copper  (Cu  CI)  during  the  roastiug.  This  salt  is  not 
soluble  in  water,  and  hence  remains  in  the  ore ;  but  in  the  pan  it  is 
easily  decomposed  by  the  metallic  iron  and  amalgamated.  As  in  or- 
dinary amalgamation,  the  ore  must  be  ground  for  two  or  three  hours 
before  the  quicksilver  is  added.  The  pulp  should  be  kept  thick,  as  it 
then  allows  the  quicksilver  to  remain  in  larger  globules ;  but  the  whole 
mass  must  be  kept  in  lively  motion.  Prom  the  time  the  quicksilver  is 
introduced,  the  muller  should  be  raised,  as  there  is  no  grinding  required 
during  the  amalgamation.  It  would  only  cause  a  heavier  loss  of  quick- 
silver without  giving  a  better  result,  provided  sufficient  grinding  was 
done  beforehand.  The  case  seems  to  be  different  with  unroasted  ore. 
At  Flint  the  ore  was  subjected  to  grinding  for  three  hours,  and  an  equal 
time  was  allowed  for  amalgamation.  The  temperature  is  kept  nearly  at 
the  boiling  point  by  introducing  steam.  With  roasted  ore  a  high 
temperature  is  not  necessary;  it  promotes  too  much  the  parting  of  the 
quicksilver,  and  to  some  degree,  also,  its  evaporation. 

After  six  hours,  quicksilver  and  ore  are  discharged  into  settlers,  and 
the  amalgam  is  obtained  in  the  usual  way. 

The  leaching  process  is  applicable  also  to  the  gold-bearing  sulphurets, 
especially  in  the  presence  of  copper,  which,  without  leaching,  interferes 
with  the  amalgamation  of  gold. 

The  chlorination  process. — This  was  first  applied  to  silver  ores  by 
Kiistel  &  Hoffmann.  The  chlorination  itself  does  not  differ  from  Platt- 
ner's  chlorination  of  gold-bearing  sulphurets.  Although  the  extraction  of 
silver  and  gold  separately  is  more  perfect  than  pan  amalgamation,  the 
resulting  metal  finer  and  the  process  cheaper,  there  are  at  present  two 
reasons  that  i>an  amalgamation  is  preferred.  While  the  amalgam  is 
obtained  in  five  or  six  hours  from  the  pan  amalgamation,  by  a  treatment 
which  is  the  simplest  of  all  metallurgical  operations,  the  chlorination 
l)rocess  requires  24  hours'  time  and  more  attention.  Time  and  simplicity 
are  the  considerations.  The  chlorination  process  dispenses  with  the 
quicksilver,  with  the  i)ower  for  amalgamation,  with  the  heavy  invest- 
ment for  amalgamating  pans  and  settlers,  but  it  dispenses  also  with  the 
superintendency  of  carpenters  and  engineers,  a  pet  institution  of  most 
silver  mining  companies.  The  chlorination  process  is  not,  in  reality, 
complicated. .  This  objection  is  imaginary,  and  arises  from  ignorance 
of  the  process. 

In  almost  all  cases  the  silver  ore  must  be  subjected  to  roasting  before 
being  treated  by  chlorination.  There  are  instances,  however,  where  the 
ore  can  be  chloridized  direct  from  the  batteries.  So,  for  instance,  the 
silver  ore  from  the  Mount  Tenabo  mine,  Nevada,  the  stetefeldite  and 
partzite,  and  all  oxidized  ores  free  of  sulphur.  The  silver  ores  of  La 
Dura  mine  and  the  tailings  of  Trinidad  mine  in  Sonora,  treated  by  the 
chlorination  process,  are  roasted  with  the  addition  of  four  per  cent,  of 
salt.  Oxidizing  roasting,  however,  is  i^referable  in  most  instances, 
especially  where  no  regard  is  paid  to  the  extraction  of  copper.  This  is 
lost  by  an  oxidizing  roasting ;  but  the  silver  comes  out  purer.  No  sub- 
sequent chloridizing  roasting  is  necessary. 

The  roasted  ore  is  introduced  into  tubs  or  boxes  with  a  false  bottom, 
like  the  leaching  boxes  described  above ;  but  it  is  important  that  the 
ore  should  be  moistened  before  charging,  only  so  much  as  to  make  it 
damp.  In  this  state  the  ore  is  decomposed  or  attacked  more  perfectly 
by  the  chlorine  than  if  it  were  dry.  The  vat  is  then  covered  and  closed 
air-tight  by  a  few  bolts  and  India-rubber  lining,  and  the  chlorine  gas  is 
admitted  through  a  pipe  under  the  false  bottom.  By  using  over  again 
the  surplus  chlorine,  the  La  Dura  ore  requires  for  the  production  of 
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clilorine  8  pounds  of  sulphuric  acid,  4  pounds  of  manganese,  and  4 
pounds  of  salt,  per  ton  of  ore.  The  time  when  the  box  is  tilled  with 
chlorine  is  easily  observed  at  a  little  hole  in  the  cover,  left  open  for  that 
purpose.  The  chlorine  may  be  detected  either  by  the  smell,  or,  better, 
by  ammonia  brought  before  the  hole,  which  creates  white  fumes  in  con- 
tact with  chlorine.  This  hole  is  then  closed  and  the  ore  allowed  to  re- 
main with  the  chlorine  gas  for  12  hours.  The  silver,  which  is  in  the 
state  of  an  oxide,  or  sulphate,  is  converted  into  chloride,  as  is  also  some 
iron  and  copper.  Some  of  the  oxidized  ores,  if  chloridized  without 
roasting,  yield  a  great  amount  of  chloride  of  iron.  According  to  the 
more  or  less  perfect  roasting,  there  will  be  found  more  or  less  chlorine 
in  the  box  after  12  hours'  rest.  This  surplus  of  gas  is  utilized  again  by 
drawing  it  over  into  another  already  charged  box.  At  La  Dura  this  is 
effected  by  injecting  water,  which  forces  the  gas  into  the  next  box 
through  an  India-rubber  hose.  This  must  be  done  with  hot  water,  since 
cold  water  would  absorb  too  much  chlorine.  The  gas  can  be  drawn 
over  also  by  a  soaking  arrangement.  All  of  the  soluble  base  metal 
chlorides  must  be  extracted  first  by  hot  water,  as  described  in  the  leach- 
ing process.  Two  things,  however,  have  to  be  considered  in  this  first 
leaching.  If,  on  account  of  the  copper,  the  ore  has  been  roasted  with 
salt,  or  if,  besides  the  copper,  some  gold  was  contained  in  the  ore, 
the  water  will  dissolve  and  carry  out  both  the  gold  and  the  copper 
chlorides.  The  solution  is  conveyed  into  a  tank,  and  the  gold  precipi- 
tated by  sulphate  of  iron.  After  several  hours,  when  all  the  gold  has 
settled  to  the  bottom,  the  clear  solution  is  drawn  off  again  into  another 
vat,  containing  metallic  iron  scraps,  for  the  precipitation  of  the  copper. 
After  all  soluble  salts  have  been  extracted  by  leaching  with  hot 
water,  the  remaining  chloride  of  silver  must  be  dissolved  and  leached 
out  by  hyposulphite  of  soda,  or,  better,  by  hyposulphite  of  lime,  and 
then  precipitated  by  the  respective  sulphides.  The  i^recipitate  of  sul- 
phide of  silver  obtained  by  sulphide  of  calcium  is  easier  to  wash  and  to 
press  than  that  from  sulphide  of  sodium.  Where  lime  is  to  be  found, 
the  hyposulphite  and  sulphide  can  be  made  at  small  expense  in  the  mill. 
One  pound  of  burned  lime  and  1.35  pounds  of  sulphur  give  a  solution  of 
snlphide  of  calcium  that  will  precipitate  about  one  and  a  half  pounds  of 
silver.  The  hyposulphite  of  lime  once  produced  will  serve  for  years,  as 
more  than  the  wastage  is  replaced  by  the  use  of  the  sulphide  of  calcium, 
which  turns  into  hyposulphite.  Of  the  diluted  hyposuli^hite  of  soda  or 
lime,  (cold,)  so  much  is  conveyed  into  the  box  containing  the  ore  as  to 
maintain  a  constant  flow  from  below  the  false  bottom.  The  leach  has  a 
very  sweet  taste  if  silver  is  dissolved  in  it.  It  is  conveyed  into  a  tank, 
and  the  silver  precipitated  by  addition  of  a  sulphide.  No  more  of  the 
sulphide  should  be  used  than  the  exact  quantity  necessary  to  precipitate 
the  silver.  This  is  important,  because,  after  the  precipitation,  the  solu- 
tion is  pumped  out  and  used  again  on  the  ore.  If,  then,  a  surplus  of 
the  precipitant  Avere  in  the  hyposulphite,  it  would  precipitate  silver 
while  in  the  ore,  and  so  much  less  silver  would  be  obtained.  On  the 
other  hand,  when  not  all  the  silver  in  the  leach  is  precipitated  by  the 
sulphide,  no  trouble  results.  It  takes,  however,  only  a  little  practice  to 
enable  the  operator  to  neutralize  the  solution  with  ease.  After  the  sul- 
phide has  been  added,  the  solution  must  be  brought  into  rapid  motion 
by  some  kind  of  a  stirrer.  The  sulphide  of  silver  separates  quickly 
from  the  clear  liquid.  More  sulphide  of  sodium  is  added ;  and  if  it 
is  observed  that  the  precipitate  appears  whitish,  it  is  a  proof  that 
nearly  all  the  silver  is  precipitated.  This  sign  is,  however,  obtained 
only  from  the  use  of  a  polysulphide  of  sodium  or  calcium. 
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The  precipitated  sulphide  of  silver  is  brouglit  into  canvas  bags  or 
filters,  and  leached  with  warm  or  cold  water  in  order  to  remove  the 
hyposulphite  of  soda.  The  washing  is  still  more  important  when 
hyposulphite  of  lime  serves  for  the  extraction.  The  precipitate  is 
placed  under  a  heavy  press  to  get  rid  of  as  much  water  as  j)ossible,  and 
then  dried  in  a  reverberatory  furnace.  When  dry,  the  heat  is  a  little 
increased,  whereby  the  sulphur  ignites  and  burns  off  in  a  few  hours. 
After  this,  the  silver  is  ready  to  be  melted  in  a  crucible  with  addition 
of  some  scrap  iron,  without  other  fluxes.  The  iron  takes  up  the  sul- 
phur left  with  the  silver,  and  forms  a  matt,  which  contains  some  silver, 
and  is  returned  to  the  ore. 

Mr.  Ottocar  Hofmann,  who  introduced  this  process  in  La  Dura, 
Mexico,  uses  iron  retorts  for  the  desulphurization  of  the  silver  sulphide, 
for  the  purpose  of  regaining  the  sulphur,  which  serves  again  to  prepare 
the  sulphide. 

Stetefeldite  and  other  oxidized  silver  ores,  after  being  chloridized 
and  leached,  without  being  roasted,  may  be  amalgamated  in  pans  if 
preferred. 


CHAPTER  LXXXVn. 

BRUCKNER'S    PROCESS    FOR  CHLORIDIZING  SILVER  ORE. 

This  process  has  been  successfully  introduced  into  the  silver  districts 
of  Colorado,  and  a  large  percentage  of  all  the  silver  produced  in  that 
Territory  during  the  last  three  years  has  been  extracted  by  its  use. 
The  process  has  lately  been  so  much  improved  that  it  offers  decided 
advantages  over  the  old  plan  of  roasting  and  reverberatory  furnaces. 
The  expenses  for  labor  and  fuel  are  thereby  very  considerably  reduced, 
and  the  roasting  is  done  to  greater  perfection  and  in  a  shorter  time 
than  in  the  reverberatory.  One  man  can  at  a  time  attend  to  from  six 
to  eight  of  the  furnaces  by  which  the  process  is  performed. 

Briickner's  furnace  consists  of  a  cylinder  of  boiler  iron,  lined  in  a  du- 
rable way  with  strongly  braced  brick-work,  and  made  to  revolve  be- 
tween a  fire-box  and  a  flue ;  from  the  fire-box  the  flame  and  air  i^ass 
through  a  pipe  into  the  cylinder,  and  from  there,  together  with  the 
gases  produced  in  roasting,  into  the  condensing  chambers,  from  which 
the  latter  escapes  through  a  smoke-stack. 

A  diaphragm  made  of  cast-iron  pipes  is  set  at  an  angle  of  about  fif- 
teen degrees  to  the  axis  of  revolution,  and  extends  diagonally  through 
nearly  the  whole  length  of  the  cylinder,  for  the  purpose  of  moving  the 
ore  from  end  to  end  of  the  cylinder,  thereby  exposing  it  to  the  action 
of  heat  and  atmospheric  air  in  a  very  uniform  manner,  and  performing 
mechanically  the  work  of  transferring  the  ore  from  the  cooler  parts 
(nearest  to  the  flue)  to  the  hotter,  (nearest  to  the  fire  bridge,)  and  vice 
versa,  which  labor,  by  the  old  process,  has  to  be  performed  by  hand 
once  every  hour. 

As  the  partition  does  not  pass  through  the  whole  length  of  the  cylin- 
der, the  latter  is  provided  at  each  end  with  several  flanges,  set  at  an 
angle  of  about  forty-five  degrees,  for  the  purpose  of  conveying  the  ore 
within  the  reach  of  the  diaphragm. 

The  operation  of  the  cylinder  may  be  learned  by  any  person  in  a 
few  days,  and  is  as  follows :  A  charge  of  3,000  pounds  of  silver  ore. 
and  150  to  300  pounds  of  salt,  is  introduced  through  a  man-hole  into 
the  cylinder,  (the  inside  of  which  has  previously  been  heated  to  red 
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heat,)  the  opening  closed,  some  more  fuel  thrown  into  the  fire-box,  and 
the  cylinder  made  to  revolve  at  one-half  to  one  revolution  per  minute. 
The  fire  in  the  fire-box  is  so  regulated  that  after  one  hour's  time  the  sul- 
phur contained  in  the  ore  commences  to  burn.  Then  the  fire  is  so  regulated 
that  the  ore  is  kept  all  the  time  at  a  dark  red  heat,  gradually  increasing  to 
red  heat.  Very  little  fuel  (and  in  ores  containing  much  sulphur  no  fuel  at 
all)  is  required  until  most  of  the  sulphur  has  been  oxidized ;  but  then  some 
more  fuel  is  added  in  order  to  gradually  increase  the  temperature  of 
the  ore  pulp  to  an  intense  red  heat.  The  pulp  soon  assumes  a  spongy, 
"  woolly ''  consistency,  in  consequence  of  the  mutual  decomposition  of 
the  sulphates  (formed  in  roasting)  and  salt,  (chloride  of  sodium,)  and  of 
the  chlorine  gas  being  evolved ;  and  after  one  hour's  time,  or  as  soon  as 
a  sample  taken  from  the  furnace  evolves  pure  chlorine,  and  no  sulphur- 
ous smell  can  be  perceived  any  more,  the  chloridizing  roasting  is  com- 
pleted. Then  the  man-hole  plate  is  removed,  and  while  the  cylinder  is 
kept  revolving  the  ore  is  made  to  drop  through  a  grate  into  a  screw  con- 
veyor, which  conveys  it  through  an  iron  trough  kept  cool  from  the  outside 
by  water.  By  this  mechanical  contrivance,  the  formerly  so  expensive, 
tedious,  and  unhealthy  process  of  cooling  the  ore  on  a  large  cooling 
floor  is  done  away  with,  and  is  performed  to  perfection,  and  without 
any  additional  labor,  within  fifteen  minutes'  time,  since  the  ore  by  this  pro- 
cess is  by  machinery  directly  carried  into  the  screen  and  the  hopper 
ready  for  further  treatment. 

Besides  the  last-named  improvements,  the  inventor  has  also  made 
some  additional  improvements  for  the  puri)ose  of  increasing  the  work- 
ing capacity  of  the  cylinders,  and  to  prevent  at  the  same  time  all  losses 
resulting  from  fine  particles  of  ore  and  volatile  chlorides  from  being 
carried  off  by  the  draught.  It  must  be  borne  in  mind  that  the  greater 
the  quantity  of  atmospheric  air  which  comes  into  contact  with  the  heated 
ore  the  quicker  the  roasting  process  is  performed. 

The  arrangement  consists  in  the  use  of  a  steam  suction  pipe  set  (in 
the  direction  of  the  draught)  into  the  flue  between  the  cylinders  and  the 
condensing  chambers ;  said  pipe  being  arranged  in  such  a  manner  that 
the  draught  through  the  furnace  is  considerably  increased,  and  all  vol- 
atile matter  condensed  and  collected  at  the  bottom  of  the  chambers 
provided  for  this  purjiose. 

This  furnace  can  be  used  for  roasting  any  kind  of  refractory  silver 
ore  ;  also  for  desulphurizing  auriferous  pyrites  previous  to  chlorinatiou 
or  smelting ;  for  roasting  ores  of  zinc,  lead,  copper,  &c. ;  also  for  burn- 
ing cement,  and  for  the  manufacture  of  soda  from  cryolite. 

Particular  iDains  have  been  taken  to  construct  every  part  of  the  im- 
proved cylinder  strong  and  solid,  and  in  such  a  manner  that  all  inter- 
ruption of  the  working  of  the  mill  on  account  of  any  j)art  getting  out 
of  order  is  avoided  as  much  as  possible. 

Additional  particulars  concerning  this  apparatus  are  given  in  section 
8,  of  this  report,  under  the  head  of  (Colorado. 


CHAPTER  LXXXVIII. 

THE     STETEFELDT    FURNACE, 

This  invention  is  one  of  the  most  important  steps  of  progi'ess  yet 
achieved  in  our  American  silver  metallurgy ;  and  its  direct  effects'  in 
stimulating  the  production  of  bullion,  by  reducing  its  cost,  will  be  felt 
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immediately.  Already  the  mines  of  many  a  half-abandoned  district  are 
augmented  in  value  and  importance  by  the  mere  announcement  of  its 
success. 

The  following  description  of  the  Stetefeldt  furnace  is  from  the  notes 
of  the  inventor  himself,  and  from  the  records  of  actual  experience  at 
Twin  Eiver,  Reno,  &c. : 

Since  the  discovery  and  exploration  of  the  numberless  mineral  depos- 
its in  the  Western  States  and  Territories,  no  branch  in  metallurgy  has 
recei\^ed  so  much  attention  as  the  process  of  roasting  ores  of  all  descrip- 
tions. One  can  hardly  look  over  a  file  of  mining  journals,  or  newspapers 
from  some  mining  district,  without  finding  descriptions  of  new  devices 
for  roasting  ores,  all  of  which  claim  to  surpass  everything  else  in  this 
line  which  was  known  before.  The  devices  are  as  strange  as  they  are 
many,  and  much  time  and  money  has  been  wasted  to  test  impracticable 
inventions.  Indeed,  the  high  expense  which  the  roasting  in  the  old  re- 
verberatory  furnace  entails  was  a  strong  inducement  to  invent  some 
cheaper,  and  at  the  same  time  more  effective,  method.  This  is  especially 
of  importance  where  silver  ores  are  found  which  require  a  chloridizing 
roasting  preparatory  to  their  amalgamation.  In  such  cases  the  expense 
of  roasting  is  frequently  more  than  one-half  of  the  total  expense  of  re- 
duction, and  consequently  low-grade  ores  cannot  be  worked  with  a  profit. 
But  in  spite  of  the  necessity  to  adopt  some  improved  and  more  econom- 
ical process  of  roasting,  it  has  been  extremely  difficult  to  introduce  two 
inventions,  which  are  based  upon  the  most  simple  and  rational  i^rinci- 
ples — so  simple,  indeed,  that  it  seems  impossible  to  simplify  them  any 
more.  I  refer  to  the  Gerstenhofer,  or  Terrace,  furnace,  first  intro- 
duced about  six  years  ago  at  Freiberg,  and  the  Stetefeldt  furnace, 
invented  three  years  ago  at  Austin,  Nevada,  but  first  introduced  for 
regular  working  at  the  mill  of  the  Nevada  Silver  Mining  Company,  near 
Eeno,  Nevada,  in  October  of  last  year.  The  nature  of  these  inventions 
can  be  expressed  as  follows : 

Gerstenhofer  discovered  that  sulphurets  are  completely  roasted  or 
oxidized  if  they  fall  against  a  current  of  hot  air  rising  in  a  shaft,  which 
is  filled  with  shelves,  so  as  to  check  and  retard  the  fall  of  the  ore  parti- 
cles at  certain  intervals. 

Stetefeldt  discovered  that  silver  ores,  no  matter  in  what  combination 
the  silver  occurs,  mixed  with  salt  are  completely  chloridized  if  they 
fall  against  a  current  of  hot  air,  rising  in  a  shaft  with  no  obstructions 
whatever  to  check  or  retard  the  fall  of  the  ore  particles. 

It  is  a  matter  of  course  that  in  both  cases  a  certain  degree  of  fineness 
is  required  for  the  ore  to  be  treated,  and  that  a  much  coarser  material 
can  be  successfully  roasted  in  the  Gerstenhofer  furnace  than  in  Stete- 
feldt's. 

1  do  not  intend  to  enter  here  into  a  detailed  description  of  the  Ger- 
stenhofer furnace,  since  that  invention  has  been  frequently  laid  before 
the  public  in  several  mining  paiDers ;  but  I  will  merely  compare  it  with 
the  Stetefeldt  furnace,  and  point  out  the  distinctions  of  the  two  inven- 
tions. 

As  a  cheap  chloridizing  roasting  is  a  vital  question  for  the  industry  of 
silver  mining  in  this  country,  it  is  evident  that  Stetefeldt's  discovery  far 
surpasses  that  of  Gerstenhofer  in  importance.  But  the  question  arises 
whether  the  former,  as  constructed  by  Gerstenhofer,  cannot  be  used  as 
well  for  chloridizing  as  for  desulphurizing  roasting.  Experience  an- 
swers. No. 

In  the  Gerstenhofer  furnace  only  such  ores  can  be  successfully  treated 
which,  at  a  red  heat  during  roasting,  have  no  tendency  to  sinter  or 
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stick  together.  But  the  small  particles  of  a  charge  of  ore  mixed  with 
salt  are  exactly  in  such  a  condition  while  roasting  as  to  have  the 
greatest  possible  inclination  to  sinter  a.nd  adhere  to  the  shelves. 
They  would  thus  soon  obstruct  the  whole  shaft,  and  prevent  any 
further  work.  This  has  been  demonstrated  by  actual  experiments  on  a 
working  scale.  It  is  apparent,  therefore,  that  the  application  of  the 
Gerstenhofer  furnace,  even  for  desulphurizing  purposes,  is  very  limited, 
and  that  certain  classes  of  ore  must  be  entirely  excluded  from  it.  This 
is  especially  the  case  with  galena  ores,  which  are  the  most  expensive  to 
roast  in  reverberatory  furnaces. 

In  Stetefeldt's  opinion,  the  shelves  in  the  Gerstenhofer  furnace  are 
perfectly  superfluous,  and  all  ores,  even  galena,  can  be  desulj^hurized  by 
dropping  them  through  a  plain  shaft  heated  by  Are-places  below,  if  they 
are  reduced  to  a  sufficient  degree  of  fineness.  The  escape  of  uuroasted 
dust  from  the  shaft  is  of  no  consequence,  as  a  separate  fire-place  is  con- 
structed for  the  roasting  of  these  suspended  particles  in  the  Stetefeldt 
furnace.  Furthermore,  the  feeding  machinery  of  the  Stetefeldt  furnace 
is  based  upon  a  principle  entirely  differing  from  that  used  with  the  Ger- 
stenhofer furnace. 

That  a  furnace  without  shelves  is  cheaper  and  easier  to  construct, 
more  durable,  less  liable  to  get  out  of  order,  and  that  it  requires  less 
labor  and  skill  to  run  it,  must  be  conceded  by  everybody. 

Much  difficulty  was  experienced  to  provide  suitable  feeding  machinery 
for  the  Stetefeldt  furnace.  Gerstenhofer's  apparatus,  consisting  of  fluted 
rollers,  which  force  the  ore  through  slits  in  the  top  of  the  furnace,  would 
not  answer  at  all.  The  ore  fell  down  in  lumps,  and  arrived  at  the  bot- 
tom of  the  shaft  almost  raw.  The  reason  for  this  behavior  is  simply  the 
tendency  of  the  particles  of  all  finely-pulverized  mineral  substances  to 
adhere  to  each  other  if  a  slightly  compressed  mass  of  them  falls  through 
the  air.  It  is,  therefore,  necessary  to  introduce  the  ore  pulp  so  finely 
divided,  that  all  the  i^articles  can  be  penetrated  by  the  heat  within  the 
short  ti  me  of  their  fall  through  the  shaft.  To  feed  the  pulp  with  a  blower, 
as  it  is  done  in  Keith's  desulphurizing  furnace,  was  not  considered  de- 
sirable for  the  following  reasons : 

1.  The  fall  of  the  ore  would  be  accelerated. 

2.  The  draft  of  the  fire-places  would  be  impeded  by  the  downward  cur- 
rent of  the  air  from  the  blower. 

3.  The  formation  of  dust  would  be  considerably  increased. 

The  feeding  machinery  in  its  present  shape  can  be  briefly  described 
as  follows : 

A  hollow  cast-iron  frame,  kept  cool  by  a  small  stream  of  water,  rests 
on  top  of  the  furnace.  In  this  frame  is  inserted  a  cast-iron  grate,  which 
is  covered  by  a  launched  screen  of  Russia  iron.  No.  0,  for  wet  crushing,  of 
the  trade.  Close  to  the  punched  screen  moves,  inside  of  the  hopper,  a 
coarse  wire  screen,  No.  3  of  the  trade,  which  is  fastened  to  a  frame. 
The  frame  has  flanges  resting  upon  adjustable  friction  rollers  outside 
of  the  hopper,  and  receives  its  motion  from  a  crank,  with  Ig-inch  eccen- 
tricity. To  avoid  the  motion  of  a  stratum  of  pulp  with  the  coarse  screen, 
a  number  of  thin  iron  blades  are  so  arranged  across  the  hopper  that  their 
lower  edges  reach  close  down  to  the  coarse  screen  and  keep  the  pulp  in 
place.  When  the  crank  is  set  in  motion,  the  meshes  of  the  coarse  wire 
screen  cut  through  the  pulp,  and  drive  it  through  the  openings  of  the 
punched  screen.  In  this  way  the  ore  is  introGluced  in  a  continuous 
stream  into  the  furnace.  The  motion  of  the  crank-shaft  was  variably 
tried  in  Reno  at  from  30  to  70  revolutions  per  minute. 
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Construction  of  the  furnace  at  Bcno. — The  accompanying-  clravring  will 
give  a  correct  idea  of  the  construction  of  the  furnace  at  Keno  : 

A,  shaft  through  which  the  ore  falls. 

B,  top  of  shaft  upon  which  the  feeding  machine  is  arranged. 

C,  damper,  which  is  inserted  when  the  screens  of  the  feeding  machin- 
ery are  exchanged. 

ja    B 
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D,  door  tlirougli  wliich  tlie  roasted  ore  is  discharged  upon  tlie  cooling 
floor. 

E,  fire-place. 

F,  flue  through  which  the  gases  escape  near  the  top  of  the  shaft. 

G,  triangular  flue-bridges,  of  cast-iron. 

H,  grate  of  cast-iron  plates,  forming  the  bottom  of  flue  F,  allowing 
the  dust,  a  small  part  of  which  settles  here,  to  drop  into  the  chamber  I. 
K,  discharge  door. 

L,  fire-place  which  heats  the  lower  part  of  flue  F,  and  roasts  the  dust. 
M,  canal  connecting  with  dust-chamber. 
N,  discharge  door. 

0.  dust-chamber. 

The  main  dust-chamber  of  the  furnace  at  Eeno  is  24  feet  long,  8  feet 
wide,  and  10  feet  high.  From  there  the  gases  i)ass  under  a  dry  kiln,  39 
feet  long  and  7  feet  wide.  The  two  flues  under  the  dry  kiln  are  3  feet 
wide  and  4  feet  high.  A  flue,  3  feet  4  inches  wide  and  4  feet  6  inches 
high,  and  about  180  feet  long,  leads  from  the  dry  kiln  to  an  iron  chimney 
of  2  feet  6  inches  diameter  on  a  hill-side.  The  toi)  of  the  chimney  rises 
about  40  feet  above  the  top  of  the  furnace. 

The  fire-places  aud  arches  are  built  of  the  best  fire-brick,  the  rest  of 
common  brick.  All  the  walls  are  built  double,  with  a  space  between. 
The  furnace  is  well  anchored  with  iron  rails  and  §-inch  rods. 

The  following  changes  are  contemplated  in  the  construction  of  the 
furnace : 

1.  The  use  of  oxide  of  carbon  as  fuel ;  the  gas  to  be  made  out  of  char- 
coal in  generators.  The  construction  adopted  for  the  latter  will  be  sim- 
ilar to  that  of  the  copper-refining  furnace  atMansfeld,  Prussia.  In  this 
w;ay  a  much  more  uniform  heat  can  be  obtained  than  byusing  wood,  and 
labor  will  be  saved,  as  the  generators  have  to  be  charged  only  every 
three  or  four  hours.  Where  wood  must  be  hauled  a  considerable  dis- 
tance, charcoal  will  be  even  a  cheaper  fuel  than  wood. 

2.  The  chamber  I  will  be  abandoned,  and  the  flue  F  brought  down 
directly  on  the  side,  E  E,  (see  ground  plan,)  of  the  shaft. 

3.  A  more  extensive  system  of  dust-chambers  will  be  connected  with 
the  furnace. 

Mmiipulation. — The  ore  is  mixed  with  the  necessary  amount  of  salt  on 
the  dry  kiln,  and  crushed  by  a  dry  crushing  battery  through  a  No.  40 
wire  screen.  A  conveyor  takes  the  pulp  to  a  revolving  screen,  to  keep 
out  coarse  particles,  which  may  be  caused  by  the  breaking  of  a  battery 
screen.  The  screened  pulp  is  then  taken  by  an  elevator  to  the  top  of  the 
furnace  and  discharged  into  a  bin,  which  keeps  the  hopper  of  the  feeding 
machine  filled. 

The  fire  is  kept  in  all  the  fire-places  as  uniform  as  possible,  and  such 
a  degree  of  heat  is  maintained  that  the  roasted  ore  at  the  bottom  of  the 
shaft  is  red-hot,  but  does  not  sinter  or  stick  together.  The  ore  is  dis- 
charged when  a  charge  of  1,000  pounds  to  a  ton  has  accumulated,  and 
cooled  in  the  usual  manner.  At  the  same  time,  roasted  ore  is  discharged 
through  the  door  N,  where  most  of  the  dust  settles,  which  is  roasted 
by  the  fire-place  L. 

Chemical  process  in  tlie  Stetefeldt  furnace. — Klistel  describes  the  chem- 
ical i)roceedings  of  the  chlorination  in  the  Stetefeldt  furnace  as  follows: 

"At  the  first  glance,  it  would  seem  that,  considering  the  short  time  of 
two  seconds,  in  which  the  falling  ore  is  exposed  to  the  flame,  a  perfect 
chlorination  could  not  take  place,  especially  if  compared  with  the  known 
facts  apparent  in  the  common  roasting  fiu^nace — that  is,  that  sulphurous 
acid  is  first  formed  under  influence  of  a  dark-red  heat,  by  aid  of  the 
H.  Ex.  Doc.  207 48 
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oxygen  of  the  air,  while  the  metal,  deprived  of  its  sulphur,  becomes  an 
oxide.  The  oxygen  of  the  air  and  of  the  oxide  act  on  the  sulphurous 
acid,  converting  it  into  sulphuric  acid,  which  again  combines  with  the 
metal  oxide  to  a  sulphate.  The  sulphate  reacts  now  on  the  salt,  setting 
the  chlorine  free,  and  the  formation  of  chlorides  begins. 

"  This  reaction  and  transformation  requires  time,  which  is  not  oifered 
in  Stetefeldt's  furnace,  but  the  chlorination  is  effected  nevertheless,  and 
very  perfectly,  with  less  salt  and  in  a  few  seconds.  The  chemical  action 
in  Stetefeldt's  furnace  is  as  follows :  As  soon  as  the  ore  enters  the  fur- 
nace each  sulphuret  particle  ignites,  being  surrounded  by  a  glowing 
atmosphere,  evolving  at  the  same  time  sulphur,  which,  in  presence  of 
atmospheric  air  entering  undecomposed  through  the  grates,  is  converted 
into  sulphurous  acid,  and  the  metal  into  an  oxide.  In  contact  with  ore 
particles  and  oxygen  the  sulphurous  acid  becomes  sulphuric  acid.  This 
acid  does  not  combine  with  the  metal  oxide  to  a  sulphate,  as  is  the  case 
in  a  common  furnace ;  or  if  so,  only  to  an  insignificant  degree,  on  ac- 
count of  the  temperature,  which,  nearly  from  the  start,  is  too  high.  The 
sulphuric  acid,  therefore,  turns  its  force  directly  against  the  glowing 
salt  particles,  setting  free  the  chlorine.  All  these  reactions  are,  so  to 
say,  in  statu  nascent L  From  the  burning  fuel  steam  is  present  among 
the  gases,  giving  rise  to  the  formation  of  hydrochloric  acid.  This  hy- 
drochloric acid  not  only  originates  directly  by  decomposition  of  the  salt, 
but  also  from  the  chlorides  of  the  base  metals,  which  are  formed  in  the 
upper  part  of  the  furnace,  and  again  decomposed  to  oxides  and  hydro- 
chloric acid  in  passing  through  the  hot  flame.  The  whole  space  of 
the  furnace  is  then  filled  with  glowing  gases  of  chlorine,  hydrochloric 
acid,  sulphuric  acid,  sulphurous  acid,  oxygen,  steam  and  volatile  base 
metal  chlorides ;  all  of  them  acting  on  the  sulphurets  and  oxides  with 
great  energy.  The  chlorine  decomposes  the  sulphurets  directly,  form- 
ing chloride  of  metal  and  chloride  of  sulphur.  It  decomposes  and  com- 
bines also  with  oxides  and  sulphates.  The  hydrochloric  acid  does  the 
same.  The  sulphuric  acid  decomposes  the  salt  and  oxidizes  the  sulphu- 
rets, while  the  oxygen  creates  sulphurous  and  sulphuric  acid  and  oxides. 
The. red-hot  ore  falls  down,  and,  accumulating,  continues  evolving  gases 
of  chlorine,  &c. 

"Considering  now  a  minute  particle  of  ore  (for  only  as  such,  not  as  a 
mass,  can  the  ore  be  considered  in  falling)  in  a  red-hot  state  being  at- 
tacked contemporaneously  by  all  those  gases  which  have  free  access 
from  all  sides :  the  principle  of  the  Stetefeldt  furnace  is,  that  the 
chloridizing  result  must  be  effected  before  the  particle  reaches  the  floor. 
The  dust  which  passes  the  flame  of  the  small  tire-place  is  even  in  a 
better  condition  for  chlorination,  being  surrounded  and  acted  upon 
longer  by  all  the  chloridizing  gases  which  are  formed  in  the  main 
shaft." 

Practical  results  of  the  Stetefeldt  furnace  in  clilorination. — A  great  num- 
ber of  tests  were  made  during  the  first  weeks  of  running  the  furnace  at 
Eeno.  Between  88  and  92^  per  cent,  of  the  silver  contained  in  the  ore 
was  found  to  be  chloridized,  all  of  which  is  easily  extracted  in  amalga- 
mation. The  roasted  dust  discharged  through  the  door  N  is  generally 
one  per  cent,  better  chloridized  than  the  ore  discharged  from  the  main 
shaft.  With  an  improved  system  of  firing,  the  chlorination  should 
never  be  less  than  90,  and  we  have  no  doubt  that  much  higher  figures 
will  be  obtained.  Only  very  skilled  roasters  achieve  such  results  in 
the  reverberatory  furnace.  With  ordinary  care,  a  charge  cannot  be 
burned  in  the  Stetefeldt  furnace,  and  the  roasted  pulp  is  in  a  s]>leudid 
condition  for  barrel  amalgamation,  as  it  contains  no  lumps  or  sintered 
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matter.  Ores  of  the  most  various  characters  liave  been  roasted  with, 
equal  success.  Even  ore  containing  nothing  but  silver-bearing  galena 
was  treated  without  any  difficulty.  In  this  respect  the  furnace  is  admir- 
ably adapted  to  roast  ores  with  large  amounts  of  antimonial  and  lead- 
bearing  nanerals. 

Amount  of  salt — In  reverberatory  furnaces  ten  per  cent,  of  salt  is  gen- 
erally used.  This  amount  may  be  safely  reduced  to  six  per  cent,  for 
very  rich  ores,  and  to  three  and  four  per  cent,  for  low  grade  ores,  in  the 
Stetefeldt  furnace.  No  experiments  have  as  yet  been  made  to  deter- 
mine if  this  percentage  can  be  reduced  still  more.  The  difference  in 
the  percentage  necessary  is  explained  by  the  fact  that  in  the  Stete- 
feldt furnace  all  the  salt  is  decomposed  and  utilized,  while  in  the  rever- 
beratory furnace  a  large  percentage  remains  in  lumiis  and  entirely  un- 
changed. 

Fuel. — The  amount  of  fuel  necessary  to  heat  the  shaft  depends  very 
much  upon  the  character  of  the  ore.  The  more  sulphurets  an  ore  con- 
tains the  less  fuel  is  required  to  roast  it.  The  furnace  in  Eeno  uses 
on  an  average  about  two  cords  in  twenty-four  hours.  With  this  amount 
between  12  and  15  tons  of  ore  are  roasted  dailj-,  wJiich  is  as  much  as  the 
battery  crushes.  But  the  same  fuel  would  just  as  well  roast  HO  tons 
of  mainly  sulphuret  ores,  Avhich  increase  the  heat  in  the  shaft  when  in- 
troduced in  larger  quantities.  How  many  bushels  of  charcoal  a  fur- 
nace with  gas  generators  would  require  we  are  not  able  to  estimate  reli- 
ably at  present ;  but  for  most  localities  in  Nevada  charcoal  will  be  as 
cheap  if  not  cheaper  than  wood. 

Labor. — At  the  mill  in  Reno  eight  men  are  emi^loyed  to  run  the  fur- 
nace. Of  these  three  are  firemen,  three  discharge  and  cool  the  roasted 
ore,  and  two  watch  the  feeding  and  elevating  machinery.  If  gas  gener- 
ation with  charcoal  is  used,  the  labor  of  three  men  can  be  saved,  and 
the  two  men  who  watch  the  feeding  machinery  can  very  well  charge  the 
generator  shafts.  In  this  way  only  five  men  will  be  required  to  run  the 
furnace.  Taking  these  facts  in  consideration,  it  is  easy  to  estimate  how 
much  the  Stetefeldt  furnace  cheapens  the  expense  of  roasting.  In  a 
mill  of  20  tons  capacity,  in  twenty-four  hours,  at  least  ten  reverberatory 
furnaces  would  be  required.  The  labor  needed  in  twenty-four  hours  is, 
2  carmen,  2  pulp-coolers,  2  oremen,  30  roasters  ;  total,  36  men ;  fuel,  at 
least  10  cords  of  wood  in  twenty-four  hours  ;  salt,  10  per  cent,  or  4,000 
pounds.  In  the  Stetefeldt  furnace  these  20  tons  are  roasted  with  8  men, 
(or  5  men  if  charcoal  is  used  as  fuel,)  2  cords  of  wood,  and  2,000 
pounds  of  salt;  saving  by  use  of  Stetefeldt  furnace,  every  twenty-four 
hours,  28  men,  (now,  and  31  men  with  charcoal  furnaces,)  8  cords  of 
wood,  2,000  pounds  of  salt.  Besides  this,  the  original  cost  of  the 
Stetefeldt  furnace  is  less  than  that  of  a  corresponding  number  in  capa- 
city of  reverberatory  furnaces.  It  requires  less  repairing  and  does  bet- 
ter work.  I  may  mention,  furthermore,  an  experiment  made  in  Reno 
to  try  the  capacity  of  the  furnace.  One  ton  of  pulp  was  accumulated 
and  put  through  the  furnace  in  thirty  minutes,  indicating  the  furnace 
to  have  a  capacity  of  48  tons  in  twenty-four  hours.  Ninety-one  per  cent, 
of  the  roasted  ore  was  found  to  be  chloridized. 
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CHAPTER  LXXXIX. 

ELECTEICITY   APPLIED    TO   METALLUEGY. 

The  following  article  from  the  San  Francisco  Mining  and  Scientific 
Press  of  May  22,  1869,  gives  an  account  of  various  so-called  electric,  or 
electro-magnetic  processes  for  the  reduction  of  ores.  On  the  practica- 
bility of  such  methods  I  must  decline  to  express  an  opinion.  As  I  have 
already  hinted  in  speaking  of  the  supposed  effects  of  electricity  in  ore 
deposits,*  there  is  no  particular  distinction  between  electrical  reactions, 
in  which  a  metal  is  reduced,  at  the  cost  of  a  chemical  decomposition 
and  so-called  ordinary  chemical  precipitates.  The  precipitation  of  cop- 
l^er  from  solution  by  means  of  metallic  iron  and  its  galvanic  deposition 
in  electroplatiug,  are  both  according  to  chemical  equivalents.  Indeed, 
electrical  decompositions  have  given  the  foundation  for  the  modern  sys- 
tem of  chemical  equivalents.  A  good  many  so-called  galvanic  or  elec- 
tric metallurgical  effects,  such  as  the  reactions  of  sodium  amalgam,  of 
magistral  in  the  patio,  and  of  vitriol  and  salt  in  the  pan  amalgamation, 
might  as  well  be  called  chemical.  The  use  of  the  more  obscure  name 
only  misleads  the  practical  operator,  who,  believing  in  some  mysterious 
catalytic  influence,  does  not  employ  sufficient  quantities  of  his  reagents, 
and  obtains,  in  consequence,  imperfect  results.  The  convertibility  of 
chemical  activity  into  galvanic  currents  does  not,  it  seems  to  me,  offer 
any  theoretical  gain  in  economy.  The  consumption  of  chemicals  is  still 
necessary.  But  the  case  is  different  when  magneto-electric  machines 
are  used.  These  iiromise  at  least  a  conversion  of  mechanical  force  into 
chemical  activity,  and  the  question  whether  this  conversion  would  be 
practically  profitable  is  well  worthy  of  consideration.  Mechanical  force 
can  be  gained  in  so  many  Avays,  and  applied  to  so  many  other  purposes, 
that  its  auxiliary  use  in  this  respect  might  become,  under  some  circum- 
stances, a  great  economy.  1  am  not  very  sanguine  as  to  its  present  ap- 
plication ;  but  the  idea  deserves  mention,  if  only  as  a  new  and  ingenious 
deduction  from  the  modern  theory  of  the  correlations  of  force.  The  fol- 
lowing is  the  article  referred  to  : 

"The  working  of  ores  of  silver  and  other  metals  by  the  aid  of  elec- 
tricity was  probably  first  proposed  by  Professor  Bequerel,  who  devoted 
a  number  of  years  to  experimenting  on  the  subject,  without  attaining, 
however,  any  really  practical  results,  so  far  as  concerned  economy.  Ac- 
cording to  his  plan  the  ores  were  first  subjected  to  roasting,  in  order  to 
convert  the  metals  to  be  extracted — which  were  mostly  in  the  state  of 
sulphurets — into  chlorides  and  sulphates.  These  products  were  then 
dissolved,  the  former  in  a  solution  of  chloride  of  sodium,  and  the  latter 
in  water,  whereupon  the  liquids  thus  obtained  were  respectively  ijlaced 
in  vessels  containing  plates  of  copper,  tinned  iron,  or  prepared  carbon, 
which  served  as  negative  electrodes,  and  porous  cups  filled  with  a  solu- 
tion of  chloride  of  sodium,  and  containing  the  positive  metal,  consisting 
of  pieces  of  either  zinc,  iron,  or  lead  were  introduced  to  complete  the 
A^oltaic  combination.  To  establish  the  electric  circuit  the  negative  elec- 
trode of  one  ap])aratus  was  then,  by  means  of  a  wire  or  otherwise, 
brought  in  metallic  contact  with  the  positive  electrode  of  the  other,  &c., 
and  upon  the  last  connection  being  made  the  reduction  of  the  metals 
held  in  solution  ensued.  This  process,  which  was  especially  intended 
for  the  beneficiating  of  silver  ore,  was  finally  abandoned  because  the 
X^ercentage  of  metal  obtained  from  the  ore  was  far  less  than  that  yielded 

»  Part  III,  Chap.  LXII  of  this  report. 
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by  the  Freiberg  process  of  amalgamatiou,  with  which  it  also  compared 
unfavorably  regarding  expense. 

"  This  whole  subject  assumed  a  new  phase  when,  about  ten  years  ago, 
the  first  attempts  were  made  in  this  country  to  apply  the  electric  current 
directly  to  the  ore  without  previous  roasting.  These  attempts  were 
probably  suggested  by  the  property  possessed  by  metallic  sulphnrets  of 
conducting  electricity.  If  in  a  solution  of  chloride  of  sodium  sulphn- 
rets of  silver  are  brought  in  contact  with  the  positive  electrode  of  a  gal- 
vanic battery,  they  are  decomposed,  chloride  of  silver  is  formed  and  dis- 
solved, and  from  it  metallic  silver  is  thrown  down  upon  the  negative 
electrode.  This  process  is  materially  aided  by  the  presence  of  chloride 
of  copper,  produced  either  by  the  mutual  decomi)osition  of  sulphate  of 
copper  and  chloride  of  sodium,  or  by  the  electrolytic  action  between  a 
solution  of  chloride  of  sodium  and  a  positive  electrode  of  copper. 

"It  seems  Mr.  John  Scott,  of  San  Francisco,  was  the  first  who  under- 
took a  series  of  trials  to  test  the  practicability  of  subjecting  silver  ores, 
plunged  in  a  solution  of  chloride  of  sodium  and  salts  of  copper,  to  the 
action  of  voltaic  electricity.  Others,  more  or  less  conscious  of  the 
object  and  the  scientific  principles  involved,  stepped  from  time  to  time  in 
his  wake,  failed,  and  returned  to  their  legitimate  callings,  until  several 
months  ago  public  attention  was  anew,  and  in  a  higher  degree  than  ever 
before,  drawn  to  the  subject  by  an  exhibition  of  experiments  on  an  ex- 
tensive scale  by  Messrs.  A.  L.  Nolf  and  F.  L.  A.  Pioche.  Their  process, 
as  publicly  shown,  is  substantially  as  follows :  They  immerse  the  ore, 
finely  pulverized,  in  a  solution  of  chloride  of  sodium  and  sulphate  of 
copper  contained  in  a  wooden  vat,  the  inner  sides  of  which  are,  to  within 
six  or  eight  inches  from  the  bottom,  lined  with  sheet  copper.  In  the 
center  of  the  vat  is  an  upright  shaft,  to  which  arms  or  stirrers  are  at- 
tached, which  are  also  covered  with  sheet  copper,  and  extend  downward 
far  enougli  to  be  in'  contact  with  a  layer  of  quicksilver  resting  on  the 
bottom.  This  quicksilver,  and  through  it  the  arms  or  stirrers,  are  con- 
nected with  the  negative  pole  of  a  powerful  galvanic  battery,  while  the 
copper  lining  of  the  vat  is  connected  with  the  positive  pole.  To  allow 
the  introduction  of  steam,  the  vat  is  provided  with  a  well-fitting  cover. 
During  the  operation  the  shaft  is  revolved  by  iiower  derived  from  a 
small  steam-engine,  and  thus  the  ore  pulp  is  kept  in  agitation,  so  that 
the  particles  of  sulphnrets  contained  therein  may  successively  be  thrown 
in  contact  with  the  positive  electrode,  in  order  to  become  decomposed. 

"  Now  it  must  be  borne  in  mind  that  in  the  application  of  electricity 
to  the  treatment  of  ores  containing  sulphnrets,  and  such  other  metal- 
liferous minerals  as  must  be  decomposed  before  their  constituent  ele- 
ments can  combine  to  salts  capable  of  forming  electrolytes,  from  which 
metals  may  be  reduced,  it  is  a  necessary  condition  for  the  success  of  the 
operation  that  each  particle  of  such  minerals  be  not  only  hrowght  in 
contact  with  the  positive  electrode,  but  also  Icejit  in  contact  with  the 
same  until  it  is  decomposed. 

"This  condition,  it  is  evident,  cannot  be  complied  with  by  a  mere  agi- 
tation of  the  ore  pulp  between  electrodes  placed  vertically,  or  otherwise 
so  arranged  that  a  contact  between  each  particle  of  snlphuret  and  the 
positive  pole-plate  is  in  great  measure  but  a  matter  of  chance,  and  gen- 
erally of  but  momentary  duration ;  unless  the  operation  be  continued 
for  an  indefinite  length  of  time — or,  indeed,  the  cliemical  ingredients 
added  to  the  ore  pulp  be  of  such  kind  and  quantity  that  the  intended 
result  would  almost  as  well  be  reached  without  the  application  of  elec- 
tricity. 

"An  invention  by  Dr.  A.  F.  W.  Partz,  of  Oakland,  for  which  a  United 
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States  pateut  has  lately  been  granted,  is  intended  to  meet  the  require 
ment  above  referred  to,  and  thereby  render  practicable  a  new  metallur 
gical  process  which  may  yet  be  destined'  to  play  a  conspicuous  part  in 
our  mining  industry.  The  apparatus  which  he  employs  may  be  briefly 
described  as  follows : 

"A  cylindrical  wooden  vessel,  about  6  feet  long  and  4  feet  in  diameter,  a 
segment  of  which,  amounting  to  nearly  one-third  of  its  periphery,  is  miss- 
ing, is  horizontally  so  suspended  on  two  gudgeons  fastened  to  its  sides  in 
the  line  of  its  axis  that  the  opening  left  by  the  missing  segment  is  on  top. 
This  opening  is  provided  with  lids  which  are  closed  during  the  operation. 
Lengthwise  through  one  of  the  gudgeons  is  bored  a  hole,  just  wide 
enough  to  allow  a  steam  pipe,  which  in  the  vessel  is  bent  downward,  to 
pass  through  it  and  remain  in  place  when  the  gudgeon  is  turned.  The 
bearings  in  which  the  gudgeons  rest  are  supported  by  jneces  of  timber, 
between  which  thick  plates  of  glass  are  inserted,  to  prevent  loss  of  elec- 
tricity by  "leakage."  The  inner  periphery  of  the  vessel  is,  up  to  the 
height  of  its  axis,  lined  with  a  sheet  of  copper,  which  forms  the  positive 
electrode,  and  is,  by  means  of  wire  which  passes  through  the  side  of  the 
vessel,  brought  in  metallic  connection  with  one  of  the  gudgeons.  Eight 
or  ten  inches  from  the  periphery,  below  the  axis  of  the  vessel  and  par- 
allel with  the  same,  a  number  of  tubes  of  brass  or  copper  about  two 
inches  in  diameter  are  placed  in  a  segmental  row  a  few  inches  from  each 
other,  resting  at  one  end  of  the  vessel  upon  a  wooden,  and  at  the  other 
upon  a  metallic  support.  These  tubes  constitute  the  negative  electrode, 
and  are,  by  means  of  a  wire  attached  to  the  metallic  support,  and  which 
passes  through  the  side  of  the  vessel,  brought  in  metallic  connection 
with  the  other  gudgeon.  Upon  either  gudgeon  rests  the  end  of  a  flat 
spring,  and  to  these  springs  the  respective  poles  wire  of  a  galvanic  bat- 
tery, or  some  other  generator  of  dynamic  electricity,  are  fastened. 

"  Having  thus  given  an  outline  of  the  principal  features  of  the  appa- 
ratus, we  will  proceed  to  give  a  brief  descrii)tion  of  the  manner  in  which 
argentiferous  ores  are  worked  by  its  means. 

"  The  cylindrical  vessel  is,  to  about  one-third  of  its  capacity,  filled  with 
a  solution  of  chloride  of  sodium,  to  which  pulverized  ore  is  added  until 
the  mass  forms  an  easily-flowing  pulp.  B}^  power  applied  to  a  crank 
fastened  vertically  upon  one  of  the  gudgeons,  the  vessel  is  put  in  a  slow 
swinging  motion,  the  crank  alternately  deflecting  from  40  to  50  degrees 
either  way  from  its  vertical  i^osition.  This  motion  is  intended  to  pre- 
vent the  earthy  portion  of  the  ore  from  settling,  and  at  the  same  time 
to  facilitate  the  sinking  of  all  heavier  particles,  (sulphurets,  «&;c.,)  and 
their  concentration  upon  the  positive  pole-plate,  where  they  collect  in  a 
layer,  which  is  kept  agitated  just  enough  to  insure  the  constant  forming 
of  new  points  of  contact  with  the  pole-plate.  The  electric  connection 
being  made  as  above  stated,  and  steam  being  turned  on,  a  vigorous 
electrolytic  action  ensues.  Water  and  chloride  of  sodium  are  decom- 
posed, oxygen  and  chlorine  are  disengaged  at  the  positive  electrode,  and 
ready  to  enter  into  the  new  combinations  they  efl'ect,  under  the  influ- 
ence of  the  electro-current,  the  decomposition  of  the  sulphurets  and 
other  metalliferous  compounds  resting  upon  the  positive  pole-plate, 
while  they  also  attack  the  plate  itself,  forming  with  the  material  thereof 
oxychloride  of  copper,  which  in  turn  aids  in  the  formation  of  chloride 
of  silver.  The  latter  dissolves  in  the  solution  of  chloride  of  sodium 
present,  and  from  it  metallic  silver  is  reduced  and  deposited  upon  the 
tubes  constituting  the  negative  electrode.  As  the  silver  thus  reduced 
is  apt  to  be  in  a  loose,  flocculent,  or  spongy  state,  the  tubes  must  be 
amalgamated  with  mercury  to  better  insure  its  adhesion  and  collection, 
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and  the  amalgamation  must  from  time  to  time  be  renewed,  wliich  may 
be  accomplished  by  merely  dropping  some  mercury  into  the  vessel;  be- 
cause on  coming  in  contact  with  the  positive  i)ole-plate  the  mercury  is 
dissolved,  whereupon  it  is  reduced  again  to  its  metallic  state,  and  depos- 
ited together  with  the  silver.  The  form  of  tubes  was  choseu  for  the 
negative  electrode  on  account  of  the  large  surface  which  they  afford,  and 
the  facility  with  which  they  are  removed  and  stripped  of  the  adhering 
amalgam.  If,  under  circumstances,  it  should,  however,  be  deemed  prefer- 
able to  employ  a  layer  of  quicksilver  in  their  stead,  the  same  may  be 
placed  in  a  flat  vessel,  the  negative  pole- wire  dipped  into  it,  and  the 
vessel  suspended  in  the  liquid.  An  addition  of  sulphate  of  copper  to 
the  ore  pulp  quickens  the  operation,  but  is  not  essential  for  its  success. 
The  positive  i^ole-plate  being  dissolved  in  proportion  nearly  equivalent 
to  the  silver  reduced  (i.  e.  about  32,108)  must,  from  time  to  time,  be  re- 
stored. To  this  end  the  remaining  portion  of  the  plate  need  not  be  re- 
moved, it  being  necessary  only  to  cover  the  spots  where  the  metal  has  dis- 
appeared with  patches  of  copper  fastened  to  the  vessel  with  copper  nails. 

"  The  above-described  apparatus  is  also  to  be  employed  for  the  extrac- 
tion of  gold  from  auriferous  pyrites;  but  if  so  employed,  a  positive  elec- 
trode of  iron  or  carbon  (slabs  of  Bunsen  coke  or  of  graphite)  is  substi- 
tuted for  that  of  copper.  The  same  change  becomes  necessary  in  the 
treatment  of  sulphurets  and  other  ores  of  copper,  in  which  also  solid 
rods  of  copper  in  place  of  tubes  are  used  as  negative  electrodes.  Ac- 
cording to  the  character  of  the  ores,  an  alkaline  sulphate  or  nitrate,  or 
sulphate  of  iron,  may  sometimes  advantageously  be  substituted  for  chlo- 
ride of  sodium,  or  used  in  connection  therewith. 

For  reasons  of  economy,  the  employment  of  galvanic  batteries  is  ad- 
missible only  in  the  working  of  ores  of  silver ;  for  other  ores,  magneto- 
electric  machines  must  be  used  in  their  stead,  so  that,  in  generating  the 
electric  forces  required,  carbon  may  be  consumed  in  place  of  zinc." 


APPEKDIX. 

PRODUCTION   OF   QUICKSILVER. 

The  j)roduction  of  quicksilver  during  the  year  1869,  was  as  follow 


Mouths. 

New  Almaden. 

New  Idria. 

Redington.* 

Other  mines.* 

January 

Flaslcs. 
1,550 
1,600 
2, 005 
1, 500 
1,400 
1,203 
1,400 
1,340 
750 
950 
1,000 
2,200 

Flaslcs. 

876 

329 

1,148 

L137 

478 

1, 296 

1, 155 

650 

752 

701 

815 

978 

Flaslcs. 

Flaslcs. 

February  

Marcli  - ... 

April 

May 

Juue 

July 

August 

September 

October 

November 

December 

Total 

16, 898 

10,  315 

5,500 

1,000 

*  Eeturns  for  montlis  not  given.    Product  for  the  year  estimated. 
Grand  total :  33,713  flasks,  at  76^  pounds,  or  2,579,044  pounds. 

This  being  a  very  small  production  comi)ared  with  the  ordinary  de- 
mand, the  price  of  quicksilver  has  in  consequence  somewhat  advanced. 
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TABLE  OF  PRODUCTION  OF  THE  PRECIOUS  METALS  IN  AMERICA. 

[PREPARE!)  BY  C.  B.  DAHJLGREN.] 

Ballioii. 

All  mines  of  Mexico— discovery  to  1868 $5,218,245,000 

Allmiues  of  Peru,  (Cerro  Pasco  Potosi,)— 1545  to  1868 2,800,000,000 

All  mines  of  California— 1849  to  1869 948,000,000 

All  mines  of  Nevada— 1859  to  1869 135,000,000 

All  mines  of  Montana,  Idaho— 1862  to  1869 , 98, 000, 000 

All  mines  of  Colorada,  Arizona,  New  Mexico— 1862  to  1869 82, 000,  000 

All  mines  of  Australia,  New  Zealand— to  1867 1 84, 000, 000 

9,455,245,000 


RECEIPTS  OF  TREASURE  AT  SAN  FRANCISCO. 

The  following  tables  comprise  the  receipts  of  coined  and  uncoined 
treasures  from  the  interior  and  coastwise,  through  Wells,  Fargo  &  Co. 
and  Pacific  Union  Express  Company,  during  the  years  1867,  1868, 
and  1869.  The  Pacific  Union  Express  Company  went  out  of  existence 
on  the  1st  of  December,  1869,  the  amounts  for  October  and  November 
of  that  year  having  been  estimated. 


METALLURGICAL   PROCESSES. 
FROM  THE  NORTHERN  MINES. 


761 


1867. 


January  . . . 
February . . 

Marcli 

April 

May 

Juue 

July 

August 

September . 
October  . . . 
November  . 
December  . 


Total. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November  . 
December . 


Total. 


January. .. 
February . . 

Marcli 

April 

May 

June 

July 

August 

September . 
October  . . . 
November  . 
December . 

Total-. 


1868. 


1869. 


Uncoined. 


Corned. 


$3, 077, 269 
2, 262, 155 
2, 719,  436 
3, 943,  605 
3, 521,  435 
3,  465, 576 
3,701,611 
3, 736,  035 
3,101,754 
3, 082,  637 
2,  968,  419 
1,998,695 


37, 578, 627 


12, 210, 366 
2, 154, 449 
2,  525, 708 
2,  981,  914 
3, 159, 169 
3, 679,  819 
3, 526, 183 
3, 446, 795 
3, 678,  520 
3, 119, 847 
2, 956, 825 
2, 989, 667 


36, 429, 262 


$2, 345, 975 
2,441,174 
3, 085,  613 
2,  681,  403 
2, 699,  892 
2, 755, 117 
2,  563, 085 
2, 365, 423 
2, 456, 003 
1,  847, 177 
2, 284, 910 
2, 379, 677 

29, 905, 449 


$439, 264 
265, 857 
281,876 
246, 910 
250,  354 
273, 403 
291, 524 
209, 890 
185, 920 
307, 219 
253, 203 
343, 202 


3, 348, 682 


441 

405, 178 
239, 446 
564, 432 
239, 443 
226, 045 
465, 382 
304, 183 
410,763 
462, 515 
417, 848 
640, 957 


4, 726, 633 


$660, 888 
770, 602 
840, 920 
628,  891 
826, 178 
559, 982 
539,  467 
649, 991 
785,  096 
730, 115 
758, 554 
700, 120 

8, 450,  804 


Total. 


|3, 516, 533 

2,  528, 012 

3,  001,  312 
4, 190,  515 
3,771,789 
3, 738, 979 
3, 993, 135 
3, 945, 925 
3, 287,  674 
3, 389,  856 
3,221,682 
2, 341, 897 


40, 927, 309 


$2, 548, 607 
2, 559,  627 
2, 765, 154 
3, 546,  .346 
3,  398, 612 
3, 905, 864 
3,  991, 565 
3, 750, 978 
4, 995, 283 
3, 582, 362 
3, 374,  073 
3, 630, 624 


41,149,895 


$3,  006, 863 
3,211,776 
3, 926, 533 
3,  310, 294 
3, 526, 070 
3,  315,  099 
3, 102, 552 
3,015,414 
3,241,099 
2, 577, 292 
3,  043,  464 
3, 079, 797 

38, 356, 253 
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1867. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

1868, 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

»  1869, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Uncoined. 


$220, 367 
203, 918 
203, 250 
287, 478 
290, 543 
314, 402 
309, 661 
262, 188 
237, 027 
263, 728 
254, 921 
165, 873 


3, 013,  356 


$233, 284 
228, 823 
230,  392 
236, 604 
283, 307 
258,  018 
253, 369 
249, 564 
247, 279 
235, 451 
219, 764 
212, 926 


2, 888, 781 


1175, 
203, 
274, 
262, 
235, 
246, 
279, 
227, 
192, 
201, 
140, 
128, 


078 
349 
393 
957 
109 
988 
857 
075 
034 
825 
737 
000 


2, 567, 402 


Coiued. 


$166, 707 

57, 452 

98, 674 

123, 275 

130, 600 

114, 107 

87, 910 

75, 825 

104  969 

132, 028 

184, 837 

187,721 


1,  464, 105 


$162, 502 
139, 833 
85, 840 
140, 216 
125, 219 
156, 297 
169, 725 
117,748 
138, 700 
173, 089 
206, 739 
278, 356 


1,894,264 


257 
212, 068 
383, 363 
275, 397 
333, 051 
?.4 1,909 
312, 280 
228, 175 
198, 796 
266,  588 
197, 906 
70, 000 


3,121,790 


Total. 


|387,  074 
261, 370 
301, 924 
410,753 
421, 143 
428, 509 
397,571 
338, 013 
341, 996 

395. 757 

439. 758 
353, 594 


4, 477, 461 


$395, 786 
368,  656 
316, 232 
376, 820 
408, 526 
414, 315 
423, 094 
367, 312 
385, 979 
408, 540 
426, 503 
491,282 


4, 783,  045 


$477, 335 
415,417 
657, 756 
538, 354 
568, 160 
588, 897 
592, 137 
455, 250 
390,  830 
468, 413 
338, 643 
198, 000 


5, 689, 192 
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1867. 


Uncoined. 


Coined. 


Total. 


January. .. 
Febrnary. . 

Marcli 

April 

May 

June 

July 

August 

September 
October  . . 
November 
December . 

Total. 


January . . . 
February . . 

Marcli 

April 

May 

June 

July 

August 

September . 
October  . . 
November 
December  . 

Total.. 


January . . . 
February . . 

March 

April 

May 

June 

Jiily 

August 

September - 
October  . . . 
November  . 
December]. 

Total.. 


1868. 


1869. 


|;344, 440 
128, 799 
119,398 
344, 075 
380, 780 
366, 265 
760, 693 

1, 006, 186 
490, 853 
744, 349 
536, 548 
442, 951 


5,  665,  337 


$191, 000 
194, 712 
193, 113 
248, 986 
267, 892 
400, 799 
363, 514 
414,610 
385, 038 
180, 957 
636, 774 
477',  719 


3,955,114 


$174, 
96, 
145, 
191, 
191, 
445, 
246, 
115, 
210, 
302, 
350, 
278, 


680 
032 
262 
243 
702 
956 
237 
851 
398 
084 
333 
372 


2, 748, 150 


$15, 381 

10, 884 

23, 284 

7,  450 

11, 636 

8,976 

214, 744 

2,536 

5,556 

80, 980 

100, 520 

45, 450 


527, 397 


$121, 050 

5, 529 

99, 448 

92, 935 

159, 350 

101, 883 

27, 968 

70, 599 

56, 494 

285, 613 

265, 032 


1,  285, 901 


$140, 660 

152,  933 

208, 231 

79, 959 

18, 050 

105, 100 

222, 563 

302, 895 

109, 088 

553, 305 

44, 637 

555,  458 


2, 492, 879 


$359, 821 
139, 683 
142, 682 
351, 525 
392, 416 
375, 241 
975, 437 
1, 008, 722 
496, 409 
825,  329 
637, 068 
488, 401 


6, 192, 734 


$191, 000 
315, 762 
198, 642 
348, 434 
360, 827 
560, 149 
465, 397 
443, 578 
455, 637 
237, 451 
922, 387 
742, 751 


5,241,015 


$315, 340 
248, 965 
353,  493 
271,202 
209, 752 
551,056 
468, 800 
418,746 
319, 486 
855, 389 
394, 970 
830, 830 


5, 241, 029 


RECAPITULATION. 


1867. 

1868. 

1869. 

Northern  mines 

$40,  927,  309 
4,  477,  461 
6, 192, 734 

$41,149,895 
4, 783,  045 
5,241,015 

$38,356,253 
5,  689, 192 

Southern  mines 

Coastwise 

5, 241. 029 

Total 

51,597,504 

51,173,955 

49, 286,  474 
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RECEIPTS  OF  TREASURE,  ETC.,  AT  SAN  FRAlfCISCO.  CALIFORNIA,  FOR  THE 

YEAR  1869. 

[Compiled  from  the  San  Fraucisco  Commercial  Herald.] 

The  receipts  of  treasure  from  all  sources  (uncoined  and  coined)  througli 
regular  ijublic  channels,  during  the  past  twelve  months,  as  compared 
with  the  same  period  in  1868,  have  been  as  follows : 

1868.  1809. 

From  California,  northern  mines 841, 149,  895  $38,  356, 253 

From  California,  southern  mines 4,  783,  045  5,  689, 192 

From  coastwise  ports,  Oregon,  &c 5, 241, 015  5, 241, 029 

Imports,  foreign,  British  Columbia,  &c 3,  336, 280  6, 023,  677 

Total 54,510,235        55,310,151 


INTERIOR  RECEIPTS,  COINED   AND   UNCOINED. 

:867.  1868.  1869. 

Fncoined $46. 257, 320      $43, 273, 157      $35, 221, 001 

Coined 5, 340, 184  7,  900,  798        14,  065,  473 

Total 51,  597,  504        51, 173,  955        49,  286,  474 


Interior  receiptSj  Imports  and  exports  for  the  years  1867, 1868,  and  1869 : 

1867.  1868.  1869. 

Interior  receipts $51, 597, 504      $51, 173, 955      $49, 286, 474 

Imports,  foreign 3,  969,  322  3, 336, 289  6,  023,  677 


Total 55,  566,  826        54,  510,  235        55, 310, 151 

Exports 41,  676,  292        35,  444,  395        37,  287, 117 

Currency  movement 13. 890, 534        19, 005, 840        18, 023, 034 


The  heavy  falling  off  in  the  receipts  of  uncoined  bullion  at  this  place 
for  1869,  as  compared  with  those  of  former  years,  while  attributable  in 
part  to  the  diminished  production  of  the  mines  uj^on  the  coast,  is  mainly 
due  to  other  causes,  chief  among  which  is  the  very  considerable  ship- 
ments of  bullion  made  directly  East  by  railroad  from  Eastern  Nevada, 
Idaho,  Utah,  and  Montana,  and  which,  before  the  completion  of  that 
thoroughfare,  was  sent  to  this  place.  Latterly,  and  since  the  White  Pine 
mines  have  become  more  largely  productive,  about  one-half  their  pro- 
ceeds have  taken  that  direction,  much  of  it  having  been  transmitted  in 
the  first  instance  to  various  points  to  suit  the  convenience  of  parties 
residing  in  different  parts  of  the  country,  being  large  owners  in  those 
mines.  These  shipments  have  been  going  on  throughout  the  year; 
slightly  at  first,  but  more  fully  and  with  constant  acceleration  since  the 
opening  of  the  railroad.  What  little  bullion  has  been  produced  in  Utah 
has,  also,  no  doubt,  mostly  gone  in  that  direction.  The  diversion  east 
of  the  product  of  the  Idaho  mines  has  not  been  large;  being  perhajxs  a 
million  more  than  formerly  went  that  way ;  while  it  is  fair  to  presume 
that  almost  the  entire  yield  of  Montana  for  the  past  year  has  been 
turned  into  eastern  channels.    During  the  year  a  good  deal  of  silver 
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has  arrived  in  San  Francisco  in  the  lead  bars  sent  from  the  various 
smelting  districts,  none  of  which  has  been  included  in  the  figures  repre- 
senting the  gross  yearly  receipts  of  this  place.  The  value  of  the  precious 
metals  coming  here  in  this  shape  would  probably  aggregate  half  a  mill- 
ion of  dollars.  After  giving  these  causes  due  credit  for  their  agency 
in  dimiuishing  our  last  annual  receipt  of  bullion,  there  remains  a  balance 
of  deficit  which  can  only  be  accounted  for  by  an  admitted  decline  in  the 
product  of  our  mines ;  and  in  evidence  of  which  we  have  the  fact  of  a 
slight  falling  off  in  the  returns  from  Nevada,  and  the  probabilities  of  a 
similar  result  in  Oregon,  Idaho,  and  Montana,  the  California  product 
varying  but  little  perhaps  from  that  of  the  preceding  year. 

In  view  of  the  foregoing  facts  it  will  be  seen  that  the  diminished  bull- 
ion yield  of  the  coast,  as  reported  for  the  past  year,  is  more  apparent 
than  real ;  suggesting  the  i)robability  that  the  mining  interest  during 
this  period  has  been  fairly  prosperous. 

MINT  STATISTICS. 

The  coinage  at  the  branch  mint  for  the  year  1869  compares  with  that 
in  1866,  1867,  and  1868,  as  follows : 

1866.  1867.  1868.  1869. 

January $315, 000  $124, 000  $97, 000  $167, 000 

February 910,500  1,022,000  640,000  185,000 

March 1, 360,  000  978,  535  575,  000  743,  000 

April 1, 113, 000  1, 895, 000  710, 000  1, 579. 000 

May 2,165,000  2,505,000  714,000  985,000 

June 1, 120,  000  1)  420,  000  922, 000  1,  348,  000 

July 1,  004,  000  1, 152,  000  2,  355,  000  1, 040,  000 

August 1,  758, 000  2, 380, 000  1, 465, 000  689, 500 

September 1,916,000  1,989,000  2,465,000  2,550,000 

October 2,312,000  2,361,000  2,415,000  1,669,300 

i^ovember 2, 214, 000  2, 260,  000  2,  595,  000  1,  648,  000 

December 1,  719, 000  1, 284,  000  2,  422,  000  1,  459,  750 

Total 17,915,500    19,370,535    17,365,000    14,363,550 


The  operations  of  the  branch  mint  have  been  restricted  by  reason  of 
diminished  deposits,  arising  from  correspondingly  diminished  receipts 
of  bullion  and  dust  from  interior  points.  The  coinage  for  1869  falls 
short  of  that  for  1868  by  $3,000,000,  and  that  of  1867  by  $5,000,000. 
This  deficit  is  by  no  means  owing  to  the  decreased  capacity  of  our  mines, 
but  is  more  directly  the  result  of  a  large  emigration  to  those  of  White 
Pine  and  other  districts,  and  to  the  increased  attention  paid  to  farming, 
which  has  engaged  many  hands  formerly  employed  in  getting  out  the 
precious  metals.  The  sad  calamity  which  ravaged  three  of  the  most 
productive  mines  on  the  Comstock  lode  also  contributed  to  a  materially 
diminished  sup])ly  of  bullion ;  besides  which  the  mint  was  idle  during 
a  portion  of  July  to  prepare  for  turning  it  over  to  the  new  appointees. 
There  is  good  ground  for  the  belief  that  the  bullion  supply  for  1870  will 
very  considerably  exceed  that  for  the  past  year. 
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Estimated  production  of  gold  and  silver  in  the  United  States  from  1849  to 

1868,  })ot}i  inclusive. 

[By  E.  B.  Elliott,  Esq.,  Treasury  Department,  Washington.] 


Aggregate. 

Annual  average. 

Years. 

Gold. 

Silver. 

Gold  and 
silver. 

Gold. 

Silver. 

Gold  and 
silver. 

1849-'51,  (3 years)... 
1852-'56,  (5vea^s)..- 
1857-'58,  (2  years)... 
1859-'63,  (5years)..- 
1864-'68,  (5  years)... 
1849-'58,  (10  years).. 
1859-'68,  (10 years).. 
1848-'68,  (20 years).. 

Millions. 
$94.  0 
350.8 
131.  9 
268.  3 
207.4 
576.7 
475.7 
1, 052.  4 

Millions. 

Millions. 
$94.  0 
350.  8 
131.9 
286.  6 
276.7 
576.7 
563.3 
1, 140.  0 

Millions. 
$31.3 
70.2 
65.9 
53.7 
41.5 
57.7 
47.6 
52.6 

Millions. 

Millions. 
$31.3 
70  2 

65  9 

$18.3 
69.3 

$3.6 
13.8 

57.3 
55.3 

57  7 

87.6 
87.6 

8.7 
4.4 

56.3 
57.0 

The  above  may  be  read  as  follows :  During  the  five  years,  1864-'68,  the 
aggregate  production  of  gold  was  approximately  $207,400,000 ;  of  silver, 
$69,300,000 ;  the  total  for  both  (gold  and  silver)  being  $276,700,000.  In 
the  same  period  the  annual  average  production  of  gold  was  approximately 
$41,500,000  ;  of  silver,  $13,800,000;  the  total  for  both  (gold  and  silver) 
being  $55,300,000. 


Table  showing  the  value  of  total  imports,  exports,  and  re-exports  of  specie 
and  bullion  during  the  ten  years,  1860-'69. 

By  E.  B.  Elliott,  Esq.] 


During  fiscal  year  ended  June  30. 


Imports  into 
the  United 
States. 


Exports  from 
the  United 
States. 


Re-exports 
from  the  Uni- 
ted States. 


1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

Total 


$8, 550, 135 
46,  339, 611 
16, 415,  052 

9, 584, 105 
13, 115,  612 

9, 810,  072 
10, 700,  092 
22,  070,  475 
14, 188,  368 
19, 807, 876 


$56, 
23, 
31, 
55, 

100, 
64, 
82, 
54, 
83, 
42, 


946, 851 
799, 871 
044, 651 
993, 562 
321,371 
618, 124 
643, 374 
976, 196 
746, 161 
915, 966 


170, 581, 398 


597,  006, 127 


$9, 599, 388 
5,991,210 
5, 842, 305 
8, 163,  049 
4, 922, 979 
3,  025, 102 
3, 400,  697 
5, 892, 176 
10, 038, 127 
14, 222, 414 


71,097,447 
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Table  of  the  state  of  the  lawful  money  reserve  (required  by  sections  31  and  32  of  the  national 
currency  act)  of  the  National  Banking  Associations,  as  shown  by  tlwir  reports  of  various 
dates  during  the  year  ended  June  30, 1869.  Fi-oin  the  Annual  Reports  of  the  Comptroller 
of  the  Currency  for  the  years  1868  and  1869. 

IBy  E.  B.  Elliott,  Esq.] 


Amount  re- 
quired as 
reserve. 

Items  of  reserve. 

Dates. 

Legal  tenders. 

Specie. 

Three  p.  cent, 
temporary 
loan  certii'- 
icates.* 

Amount  duo  from 
approved  associa- 
tions in  the    re- 
demption   cities, 
available  for  the 
redemption  of  cir- 
culatin<i  notes. 

Amount   of 
available 
reserves. 

July,  1868 

October,  1868.... 
January  4, 1869.. 
April  17,  1869... 
June  12,  1869.... 

$186,  421,  682 
172, 259, 139 
167,  996,  991 
159, 193,  947 
165, 622,  593 

$100, 166, 100 
92,  453,  475 
88,  239,  300 
80,  875, 161 
80, 934, 119 

$20,  755,  921 

11,  749,  444 

27,  537,  637 

8,  474,  703 

17,  480,  076 

$64,  378,  220 
63,  593,  730 
52,  075,  000 
51,  190,  000 
49,  815,  000 

$75,  834,  359 
66,  965,  278 
65,  727,  064 
57,  547,  694 
62,  912,  635 

$261, 134,  600 
234,  761,  927 
233,  579,  001 
198,  087,  558 
211,141,830 

Average 

108,  298,  870 

88,  533,  631 

17, 199,  556 

56, 210,  390 

65,  797,  406 

227,  740,  983 

■  The  returns  under  this  head  for  July  and  October,  1808,  include  some  compound  interest  notes. 


Estimates  hy  different  writers  of  the  j)roduction  of  gold  and  silver  in  the 

world  since  1848. 

[By  E.  B.  Elliott,  Esq.] 


Authorities. 


Mr.  Newmarcli,  (1849-'68,)  twenty  years,  old  sources  .. 

new  sources  . 

all  sources  .. 

Dr.  Soetbeer,  (1849-'67,)  nineteen  years,  all  sources  .. 
Prof.  Blake,  (1849-'67,)  nineteen  years,  all  sources  . .. 
Mr.  J.  S.Wilson,  (1849-67,)  nineteen  years,  all  sources. 


Gold. 


Silver. 


Millions. 

$1,428.4 
1,777.7 


3, 206. 1 


Millions. 

$1,514.1 

182.  5 


1,  696. 6 


|2, 535.  8 
2, 757.  6 
2,  495. 1 


1982.  4 
813.4 
971.0 


Gold  and 
silver. 


Millions. 
$2, 942.  5 
1,960.2 


4, 902. 7 


|3, 518. 2 
3, 571.  0 
3,  466. 1 


In  the  above  table  the  vakies  are  given  in  millions  of  dollars,  so  that, 
for  example,  1,428.4  denotes  $1,428,400,000. 


Estimates  of  the  production  of  precious  metals  in  the  United  States  during 
the  nineteen  years,  1849  to  1867,  hoth  inclusive. 


Authorities. 

Gold. 

Silver. 

Gold  and 
silver. 

Professor  W.  P.  Blake 

Millions. 

$1,000.0 

1,015.0 

Millions. 

$73.0 
100.  0 

Millions. 
$1,073.0 
1, 115.  0 

Mr.  Joseph  S.  Wilson 

Mr.  J.  Ross  Browne 

1, 255.  0 
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Adding  to  the  mean  of  these  figures  my  estimates  for  1808  and  18G9, 
we  have  a  probable  production  of  gold  and  silver,  from  1849  to  1869, 
inclusive,  of  1,278  million  dollars,  or  an  average  of  a  little  less  than  sixty- 
one  millions  per  annum.  The  production  of  1869  was  not  far  from  this 
average.  K.  W.  E. 


FINENESS  OF  QUARTZ  AND  PLACER  GOLD  IN  NEVADA  COUNTY, 

CAHFOKNIA. 

After  sending  the  sheets  of  this  report  to  press,  I  became  possessed  of 
the  following  interesting  and  valuable  table  of  the  fineness  of  quartz  and 
placer  gold  at  numerous  localities  in  Nevada  County,  California.  It  was 
prepared  in  1807  for  the  report  of  Mr.  J.  Koss  Browne,  by  Mr.  J.  S.  Hittell, 
of  San  Francisco,  and  excluded  from  that  report  for  want  of  space.  A 
comparison  of  the  localities  on  the  same  water-courses,  and  of  the  gold 
of  the  placers  with  that  of  the  lodes  which  were  probably  their  original 
sources,  would  interestingly  illustrate  some  of  the  views  which  I  have 
expressed  in  Part  III  of  the  foregoing  report.  But  I  must  forego  such 
a  discussion  of  these  observations  here,  and  content  myself  with  putting 
them  on  record : 
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[The  figures  opposite  each  locality  show  the  fineness  of  the  gold  in  thousandths.] 


Alpha 

American  Hill 

Arkansas  Canon,  (near  Eed  Dog). 

o^rush  Creek 

Bourbon  Hill 

Brandy  Flat 

Buckeye  Hill 

Brown's  Hill 

Booyer's  Ranch 

Blue  Flat 

Bourbon  HiU 

Birchville 

BeckviUe •. 

Big  Deer  Creek 

Christmas  Hill 

Cement  Hill 

Chalk  Bluff 

Columbia  Hill 

Crumbeck  Ravine 

Cberolcee 

Coyote 

Coolie  Hill 

Colton  HiU,  (upper  strata)    

Colton  Hill,  (bed  rock  strata) 

Christmas  Hill,  ( Bay  State  claim) . 

Cedar  Ravine 

Canada  Hill 

Deer  Creek 

Diamond  Creek 

Eureka 

Eureka,  (other  claims) 

Eagle  Ravine 

Fall  Creek 

French  Garden 

French  Corral 

Fall  Creek 

Gold  Hill 

Gopher  HiU 

Grizzly  Canon 


917-968 

905 

936 

958-961 

837-844 

870 

877 

906 

874 

885-925 

841 

942 

848 

845-850 

945 

840-852 

960-976 

922-961 

866 

910-920 

850-860 

964 

964 

890 

980 

865 

545 

890-906 

949-955 

831-853 

825-835 

848 

880 

820 

840 

878 

965-970 

884-936 

810 


Gold  Flat 

Greenhorn 

Green  Mountain 

Gold  Flat  Ravine 

Hunt's  Hill 

Humbug 

Hitchcock  Ravine 

Hog  Ravine,  (near  Red  Dog) 

Jefferson  Flat 

Jefferson  Hill 

Jackass  Flat 

Jones's  Bar,  (South  Yuba) 

Kentucky  Flat 

Kanaka  Creek 

Kansas  Hill 

Little  York,  (blue  gravel) 

Little  York,  (red  gravel) 

Lost  Hill 

Liberty  Hill 

Lawson  Flat 

Lowell  Hill 

Lost  Ravine 

Long  Hollow 

Little  Deer  Creek 

Manzanita  Hill 

Mud  Flat 

Mosquito  Creek 

Montezuma  Hill 

Miles's  Ravine 

Mount  Oro 

Myers  Ravine 

Missouri  Bar, (on  the  South  Yuba) 

Middle  Yuba 

Newtown  . 

Native  American  Ravine 

North  Wolf  Creek , 

Nary  Red 

North  Yuba 

Omega 


815-830 

865-870 
916 
837 

913-930 

920-953 
825 
962 
874 
911 
879 

874-878 
870 

975-880 
836 

892-910 
960 

885-890 

896-908 
877 
904 

870-903 
834 

790-795 

822-830 
818 

790-800 
865 
860 
872 

860-870 
883 
880 
825 
884 
829 
916 
890 

950-955 
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Orleans  Flat 895-910 

Oregon  Hill 875-890 

OsborneHill 841 

Pleasant  Valley 898-904 

Pike  Flat 828 

Poormau's  Creek 860-880 

Phelp's  Hill,  (near  Gold  Hill)....  913-920 

Peck's  Eavine 828-833 

Picayune  Point 850-890 

Quaker  HiU,  (blue  gravel) 922 

Quaker  Hill,  (red  gravel) 960 

Eough  and  Eeady 875-880 

Eattlesuake 810 

Bound  Mountain 834-879 

Eush  Creek 840-879 

EemingtonHiU 920 

EeHef  Hill 931 

EockCreek 870 

EedDog 903-930 

Eush  Creek 791-810 

Eandolph  Flat 920 

Scotchman's  Creek 897-922 

Shady  Creek 900-910 

San  Juan,  north 960 

Scott's  Flat 922-940 

Selby  HiU 840-865 


SelbyFlat 840-845 

Sweetland 900-930 

Snow  Point 880-885 

SaUors'  Flat 870-875 

Steep  Hollow 900-903 

South  Yuba 870-875 

Slate  Creek 814 

Timbuctoo 940-950 

Thomas's  Flat 854 

Virgin  Flat 886 

Wolf  Creek 800 

Washington 870 

Wood's  Eavine 845 

Woolsey's  Flat 910 

Washington 870-886 

Walloupa 888-910 

Walloupa  Eavine 852 

Woolf 's  Creek,  (n'r  Grass  VaUey).  845-855 

Wonlf  s  Creek,  (elsewhere) 910 

Wolf  Creek,  (at  Kansas  Hill).'...  820-845 

Wet  Hill 855-875 

Wilcox  Eavine,  (near  Eed  Dog) . .  944 

You  Bet,  (blue  gravel) 890-919 

You  Bet,  (red  gravel) 907-984 

YouBet  claim 994 

Yankee  Hill 917 
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Allison  Eanch 850-800 

Bear  Eiver 803 

Ben  Franklin 808 

Cambridge 820 

Canada  Hill 730 

East  End 846-856 

Empire 800 

Eureka 852 

Forest  Spring 810 

Gaston  Eidge 819 

Gold  Hill 850-875 

Goodyear 840 

Illinois 854 

lone 815 

Italian  Mine 813-830 

Jim 827 

Lucky 817 

Merrimac 817 

Murphy 800 


Nevada 830-859 

New  York  Hill 850-860 

North  Star 852 

Osborne  HiU 760-775 

Pacific 845 

Potosi 816-818 

Eattlesuake 800 

Eocky  Bar 853 

Shamrock 799 

Shanghae 860 

Sneath  &Clay 823 

Union  HiU  ..' 822 

Union  Jack 811-823 

Upham 821 

Ural 802-807 

Wigham 806 

Wisconsin  HiU 850-860 

Wyoming 798-819 


H.  Ex.  Doc.  207- 
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Ii\DEX  OF  MINES  REFERRED  TO  IN  THIS  REPORT. 


A. 

Page. 

Abercorn,  White  Pine  County,  Nevada 152 

Accidental,  Mesilla  County,New  Mexico 398 

Addiugton,  White  Pine  County,  Nevada 149 

Adelia,  Mesilla  County,  New  Mexico 412 

Adriatic,  Mesilla  County,  New  Mexico 397 

-.Etna,  Mesilla  County,  New  Mexico 398 

Alaska,  Sierra  County,  California 63 

Albemarle,  White  Pine  County,  Nevada 152 

Alexandrine,  White  Pine  County,  Nevada 166 

Allison,  Owyhee  County,  Idaho 237,245,246 

Allison  Kanch,  Nevada  County,  California 46, 670 

All  O.  K.,  Mesilla  County,  New  Mexico 398 

Almira,  Humboldt  Ciounty,  Nevada 192 

Alpha,  Humboldt  County,  Nevada 191 

Alpha,  Storey  County,  Nevada 92 

Alta,  Jefferson  County,  Montana 302 

Alturas,  White  Pine  County,  Nevada 149, 170 

Alvira,  Nye  County,  Nevada 143 

Amador,  Amador  County,  California 32, 33 

Amador,  White  Pine  County,  Nevada 149 

Amazon,  Nye  County,  Nevada 141 

American,  Alpine  County,  California 81 

American,  Nevada  County,  California 58 

American,  Placer  County,  California 42 

Anderson  and  Winterburo,  Mesilla  County,  New  Mexico 398 

Andes,  White  Pine  County,  Nevada ' 149 

Angel,  White  Pine  County,  Nevada 167 

Angel's,  Calaveras  Couutj^,  California 29 

Angostura,  White  Pine  County,  Nevada 149 

Anita,  White  Pine  County,  Nevada 167 

A  No.  1,  Mesilla  County,  New  Mexico 398 

Apache,  Mesilla  County,  New  Mexico 398 

Apollo,  Lander  County,  Nevada 130 

Arco  Iris,  White  Pine  County,  Nevada 170 

Ai'genta,  Elko  County,  Nevada 186 

Ai'genta,  Lander  County,  Nevada 135 

Argyle,  White  Pine  County,  Nevada 135 

Ariel,  Sierra  County,  California 60 

Arizona,  Beaver  Head  County,  Montana 311 

Arizona,  Humboldt  County,  Nevada 187 

Arizona,  Mesilla  County,  New  Mexico 400 

Ai-izona  South,  (extension,)  Humboldt  County,  Nevada 187 

Arlington,  Lincoln  County,  Nevada 201 

Armadillo,  White  Pine  County,  Nevada 171 

Arrah-na-Pogue,  Nye  County,  Nevada 142 

Asiatic,  Mesilla  County,  New  Mexico 398 

Astor,  Clear  Creek  County,  Colorado 374 

Astor,  Owyhee  County,  Idaho 245 

Atchison  &  Davis,  White  Pine  County,  Nevada 166 

Atlantic  Cable,  Deer  Lodge  County,  Montana 278 

Altautic  Cable,  White  Pine  County,  Nevada 178 

Atlantic,  Carter  County,  Wyoming 329,  334 

Atlantic,  Mesilla  County,  New  Mexico 397, 400 

Auburn,  White  Pine  County,  Nevada 152 

Aurora,  (consolidated,)  White  Pine  County,  Nevada 149, 151, 185 

Aurora  No.  1 ,  White  Pine  County,  Nevada 135 

Aurora  South,  White  Pine  County,  Nevada 149, 151, 185 

Austin  City,  Carter  County,  Wyoming 329,  331,  332 
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Australia,  Mesilla  County,  New  Mexico 398 

Autumn,  White  Pine  County,  Nevada 149 

Aztec,  Mesilla  County,  New  Mexico 400 

Aztec,  Taos  County,  New  Mexico 385 

Azuc,  MesiUa  County,  New  Mexico 398 

B. 

Bagley,  Lander  County,  Nevada 135 

Baker,  Clear  Creeli  Coimty,  Colorado 370,  374 

Baker  Metallurgical,  White  Pine  County,  Nevada 149 

Bank  of  California,  Lincoln  County,  Nevada 201 

Barnaba,  Carter  County,  Wyoming 329, 333 

Barney  &  Co.,  Calaveras  County,  California 29 

Bates  and  Hunter,  Gilpin  County,  Colorado 352, 353 

.  Baxter,  Owyhee  County,  Idaho 242, 244, 245, 246 

Bear  Creek,  Mesilla  County,  New  Mexico 397,  398 

Belcher,  Storey  County,  Nevada 93 

Belisarius,  White  Pine  County,  Nevada 169 

Bellerophon,  Mesilla  County,  New  Mexico 398 

Belmont,  Clear  Creek  County,  Colorado 369 

Belmont,  Inyo  County,  California 19,20,22 

Belvidere,  Lincoln  County,  Nevada 201 

Ben  Franklin,  Nevada  County,  California 52, 53 

Bennet  Line,  Carter  County,  Wyoming 329,  335 

Bentonville,  Nye  County,  Nevada 142 

Berkshire,  Nye  County,  Nevada 141 

Best  &.  Belcher,  Storey  County,  Nevada -  90 

Best  Chance,  White  Pine  County,  Nevada 135 

Betsey,  Nevada  County,  California 53 

Big  Bug,  Yavapai  County,  Arizona 321 

Biggs,  White  Pine  County,  Nevada 167 

Big  Jacko,  Taos  County,  New  Mexico 387 

Big  Hole,  Beaver  Head  County,  Montana 311 

Billy's,  Placer  County,  California 41 

Black,  Lander  County,  Nevada 130 

Black,  Madison  County,  Montana 303 

Black  Cloud,  White  Pine  County,  Nevada 168 

Black  Diamond,  White  Pine  County,  Nevada 166 

Black  Eagle,  White  Pine  County,  Nevada 167 

Black  Hawk,  Beaver  Head  County,  Montana 311 

Black  Hornet,  White  Pine  County,  Nevada 153 

Black  Prince,  Lander  County,  Nevada 135 

Plack  Prince,  White  Pine  County,  Nevada 178 

Black  Warrior,  White  Pine  County,  Nevada 178 

Blair  &  Banner  State,  White  Pine  County,  Nevada 152 

Blanchard,  Mesilla  County,  New  Mexico 399 

Blue,  Lander  County,  Nevada 130 

Blue  Bell,  Lincoln  Couuty,  Nevada 201 

Blue  Qravel,  Yuba  County,  California 69 

Blue  Eagle,  White  Pine  County,  Nevada 178 

Blue  Jacket,  Lander  County,  Nevada 135 

Blue  Jay,  Nye  County,  Nevada 141 

Blue  Jay,  White  Pine  County,  Nevada 178 

Blue  Wing,  Beaver  Head  County,  Montana 311 

Bob  Allen,  White  Pine  County,  Nevada 168 

Bobtail,  Mesilla  County,  New  Mexico 398 

Bobtail,  Gilpin  County,  Colorado - 352,  354 

Boca  Seva,  Mesilla  County,  New  Mexico 398 

Bon  Accord,  Plumas  County,  California 78 

Bonner,  Lander  County,  Nevada 130 

Boomerang,  Meagher  County,  Montana 299 

Boomerang,  Mesilla  County,  New  Mexico 398 

Borealis,  White  Pine  County,  Nevada 170 

Boston,  Placer  Couuty,  California 41 

Bounding  Billow,  White  Pine  County,  Nevada 168 

Bourbon,  White  Pine  County,  Nevada 153 

Bowers,  White  Pine  County,  Nevada 170 

Boxwood  Tunnel,  White  Pine  County,  Nevada 171 

Brehm,  Placer  Mountains,  New  Mexico 406 
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Brian  Bolirome,  Lincoln  County,  Nevada 201 

Brick  Pomeroy,  Nye  County,  Nevada 142 

Briggs,  Gilpin  County,  Colorado 353 

Briggs,  Sierra  County,  California 62 

.  Bright,  White  Pine  County,  Nevada 170 

Broadside,  Mesilla  County,  New  Mexico 398 

Bromide  Tunnel,  White  Pine  County,  Nevada 153, 169 

Brown,  Clear  Creek  County,  Colorado 370,  372 

Brown,  Placer  Mountain,  New  Mexico 407 

Bruce,  Calaveras  County,  California 29 

Brush  Creek,  Sierra  County,  California 63,68 

B.  Thome's,  Calaveras  County,  California 30 

Buckeye,  Lander  County,  Nevada 130 

Buckeye,  Mesilla  County,  New  Mexico 398 

Buckeye,  Nevada  Comity,  California 58 

Buckeye,  Nye  County,  Nevada 142 

Buckeye,  Placer  County,  California 42 

Buckeye  State,  Carter  County,  Wyoming 329,  334 

Buckland,  White  Pine  Couuty,  Nevada 168 

Bueua  Vista,  Inyo  County,  California 20 

Bueua  Vista,  White  Pine  County,  Nevada 135, 166 

Buel  North  Star,  Lander  County,  Nevada 130,135 

Buffalo  City,  White  Pine  Covmty,  Nevada 167 

BuUiou,  Storey  County,  Nevada 92 

Bullion  Hill,  White  Pine  County,  Nevada 165 

Bullion,  Idaho  Countj',  Idaho 250 

Bully  Boy,  Juab  County,  Utah 321 

Bunker  Hill,  White  Pine  County,  Nevada 169 

Burns,  White  Pine  Couuty,  Nevada 170 

Burns,  White  Pine  Countj^,  Nevada 153 

Burroughs,  Gilpin  County,  Colorado 352,  354 

Buttes,  Sierra  County,  California 68 

C. 

Cadiz,  White  Pine  County,  Nevada 170 

Calchihuite,  Santa  F6  County,  New  Mexico 413 

Caledonia,  Plumas  County,  California 78 

Calhoun,  Carter  Couuty,  Wyoming 329,333 

California,  Central  City,  New  Mexico 399 

California,  Elko  County,  Nevada 186 

California,  Gilpin  County,  Colorado 354 

California,  Pinos  Altos,  IS^ew  Mexico 398 

California  State  Tunnel,  White  Pine  Couuty,  Nevada 167 

California,  Storey  County,  Nevada 90 

California,  White  Pine  County,  Nevada 135, 149, 154, 185 

Camargo,  Lauder  County,  Nevada 130 

Cambria,  Butte  County,  California 72, 74 

Canada,  Meagher  County,  Montana 299 

Candelaria,  Placer  Mountains,  New  Mexico 407 

Cariboo,  Carter  County,  Wyoming 329,334 

Cariboo,  Nevada  County,  California 46 

Cariso,  Carter  County,  Wyoming 328,329,330 

Carl  &  Prussian,  White  Pine  County,  Nevada 167 

Carniel,  Inyo  County,  California 18, 20 

Caroline,  White  Pine  County,  Nevada 166 

Caroline,  Nye  Couuty,  Nevada 143 

Cassaday,  White  Pine  County,  Nevada 167 

Castile,  White  Pine  Coxinty,  Nevada 155 

Casile  Rock,  Nye  County,  Nevada 141 

Catariua,  White  Pine  County,  Nevada 178 

Cedar,  IMesilla  County,  New  Mexico 399 

Central  City,  Mesilla  Couuty,  New  Mexico 399 

Central  No.  2,  Storey  County,  Nevada 90 

Cerro  Pasco,  White  Pine  County,  Nevada 154 

Champion,  Mesilla  County,  New  Mexico 398 

Chandler,  Mesilla  County,  New  Mexico 398 

Charity,  Idaho  County,  Idaho 250 

Charles  and  Theresa,  White  Pine  County,  Nevada 149, 166 

Charter  Oak,  Lander  Couuty,  Nevada 135 
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Charter  Oak,  WMte  Pino  County,  Nevada 149, 154 

Chase,  Lauder  Couuty,  Nevada 130, 135 

Chavez,  Madaleua  Mouutains,  New  Mexico 413 

Chavez,  Mesilla  County,  New  Mexico 399 

Cherokee,  Beaver  Head  County,  Montana 308, 310 

Cheshire,  White  Pine  County,  Nevada 16G 

Chester,  White  Pine  County,  Nevada 155 

Chico,  Taos  County,  Mew  Mexico 383 

Chieftain,  White  Pine  County,  Nevada 178 

Cliihuahua,  Mesilla  County,  New  Mexico 398 

Chihuahua,  White  Pine  Couuty,  Nevada 135 

Chimayo,  Mesilla  County,  New  Mexico 399 

Chimio,  Mesilla  County,  New  Mexico 399 

Chimney,  Lincoln  County,  Nevada 197 

Chinook,  Carter  County,  Wyoming 329,  334 

Chips,  Sierra  County,  California 62, 68 

Chloride  Flat  Combination,  White  Pine  County,  Nevada 185 

Chollar  Potosi,  Storey  County,  Nevada 92, 104 

Churcole,  Sierra  County,  California 68 

City  of  London,  White  Pine  County,  Nevada 179 

Clay,  White  Pine  County,  Nevada 178 

Chff,  Sierra  County,  California 60 

ClifP,  White  Pine  County,  Nevada 166 

Clift,  Clear  Creek  County,  Colorado 374 

Clio,  Tuolumne  County,  California 28 

Clipper,  Nye  County,  Nevada 144 

C.  L.  Place,  White  Pine  Couuty,  Nevada 179 

Cloud,  Owyhee  County,  Idaho 245 

Coaley,  Gilpin  County,  Colorado    355 

Cocomongo,  Lincoln  Couuty,  Nevada 197 

Coe,  Nevada  County,  California 53 

Coin,  Clear  Creek  County,  Colorado 370 

Cole  and  Johnso«,  White  Pine  County,  Nevada 179 

Comanche,  Deer  Lodge  Couuty,  Montana 276 

Comanche,  Plumas  County,  California 78 

Comet,  Mesilla  County,  New  Mexico 398 

Commercial,  Mesilla  County,  New  Mexico 398 

Compromise,  Mesilla  County,  New  Mexico 399 

Comstock,  White  Pine  County,  Nevada 149, 154 

Confidence,  Lander  County,  Nevada 130 

Confidence  No.  2,  Lander  County,  Nevada 130 

Congress  Independent,  Landea-  Couuty,  Nevada 130 

Consolidated  Chloride  Flat,  White  Pine  County,  Nevada 149, 153 

Consolidated  Combination,  White  Pine  County,  Nevada 149 

Consolidation,  Mesilla  Couuty,  New  Mexico 399 

Constitution,  White  Pine  County,  Nevada 154 

Coos  Bay,  Coos  County,  Oregon 218 

Copeland,  Gilpin  County,  Colorado 354 

Copper  Glance,  White  Pine  County,  Nevada 154 

Copperopolis,  Meagher  County,  Montana 299 

Copper-Silver  Glance,  White  Pine  County,  Nevada 149 

Cora,  White  Pine  Couuty,  Nevada 154 

Corbin,  Mesilla  County,  New  Mexico 399 

Corduroy,  Owyhee  County,  Idaho 242, 245 

Corona  de  Pueblo,  Madaleua  Mountains,  New  Mexico 414 

Cosumne,  Placer  County,  California 42 

Coyote,  Mesilla  County,  New  Mexico 398 

Cremorue,  White  Pine  County,  Nevada 169 

Crescent,  Plumas  Couuty,  California 75, 76 

Crittenden,  Meagher  County,  Montana 299 

Croesus,  White  Pine  County,  Nevada 168 

Cross  Cut,  Mesilla  County,  New  Mexico 398 

Crown  Point,  Storey  County,  Nevada 93, 94, 108 

Crow  Wing,  White  Pine  County,  Nevada 154 

Crystal,  El  Dorado  County,  California 36,  38 

Cuckoo,  White  Pino  County,  Nevada 169 

Cunningham,  Placer  Mountains,  New  Mexico 405 

Cutter,  White  Pine  County,  Nevada 166 
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Dakota,  Beaver  Head  County,  Montana 308 

Dan  Immel,  Lander  County,  Nevada 135 

Dam,  Placer  County,  California 42 

Davis,  Mesilla  County,  New  Mexico 398 

Dawson,  White  Pine  County,  Nevada 170 

Deep  Shaft,  Placer  County,  California 43 

Deer,  Mesilla  County,  New  Mexico 398 

Defiance,  Lincoln  County,  Nevada 201 

Delhi,  Lander  County,  Nevada 135 

Dell,  White  Pine  County,  Nevada 149,155 

Delmonico,  White  Pine  County,  Nevada 135 

Demerara,  Lincoln  County,  Nevada 201 

Depot,  White  Pine  County,  Nevada 171 

Derby,  White  Pine  County,  Nevada 149,168 

Desert  Queen,  Nye  County,  Nevada 142 

Desideria,  Pinos  Altos,  New  Mexico 368,399 

De  Soto,  Meagher  County,  Montana 299 

Diana,  Lander  County,  Nevada 130,135 

Diana,  White  Pine  County,  Nevada 170 

Docile,  Sierra  County,  California 68 

Doc.  Steele,  Lewis  and  Clarke  County,  Montana 289 

Donnebroche,  Yuba  County,  California 71 

Doran,  White  Pine  County,  Nevada 155 

Double  Eagl3,  White  Pine  County,  Nevada 135, 155 

Dreadnaught,  White  Pine  County,  Nevada 155 

Dr.  Hills,  Calaveras  County,  California 29 

Dromedary,  Nevada  County,  California 53 

Duncan,  Boise  County,  Idaho 251 

Duncan,  Carter  County,  Wyoming 333 

Duncan,  Mesilla  County,  New  Mexico 398 

Dunward,  Mesilla  County,  New  Mexico 399 

Du  Quette,  White  Pine  County,  Nevada 179 

E. 

Eagle,  Mesilla  County,  New  Mexico 399 

Eagle,  Tuolumne  County,  California 28 

East  Eberhardt,  White  Pine  County,  Nevada 167 

Eastern,  Mesilla  County,  New  Mexico 398 

Eastern  Slope  Tunnel,  White  Pine  County,  Nevada 150 

E  berhardt.  White  Pine  County,  Nevada 135, 149, 155, 185 

Eclipse,  (consolidated,)  White  Pine  County,  Nevada 149, 157 

Eclipse,  Lander  County,  Nevada 130 

Eclipse,  White  Pine  County,  Nevada 135 

Eggleston  and  Brown,  White  Pine  County,  Nevada 157 

Eldorado  Hill,  Placer  County,  California 42 

El  Dorado,  Mesilla  Coimty,  New  Mexico 398 

El  Dorado,  Nye  County,  Nevada 144 

El  Dorado,  White  Pine  County,  Nevada 170 

Elian  Cave,  White  Pine  County,  Nevada 170 

Elm,  White  Pine  County,  Nevada 170 

Elvetica,  Nye  County,  Nevada 141 

Emerald,  Lincoln  County,  Nevada 201 

Emersley,  White  Pine  County,  Nevada 135,157,185 

Emigrant,  White  Pine  County,  Nevada 178 

Emmet,  Nye  County,  Nevada 142. 

Empire,  Nevada  County,  California 46, 47, 51 

Empire,  Owyhee  County,  Idaho 242 

Empire,  Storey  County,  Nevada 105 

Empire  State,  Mesilla  County,  New  Mexico 398 

Empire,  White  Pine  County,  Nevada 135 

Enterprise,  Mesilla  County,  New  Mexico 398 

Enterprise,  White  Pine  County,  Nevada 171 

Epley,  El  Dorado  County,  California 38 

Equator,  Clear  Creek  County,  Colorado 370,  371 

Esmeralda  and  Alait,  Alpine  County,  California 81 

Esther,  Lander  County,  Nevada 135 

Eunice,  White  Pine  County,  Nevada 135 

Eureka,  Grass  Valley,  California 670 
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Eureka,  Liacolu  County,  Nevada 201 

Eureka,  ]\Iesilla  County,  New  Mexico 398 

Eureka,  Nevada  County,  California 45, 51 

Eureka,  Nye  County,  Nevada 143 

Eureka,  Plumas  County,  California 75, 76 

Eureka,  White  Pine  County,  Nevada 177,178 

Eva  Jane,  White  Pino  County,  Nevada 169 

Evening  Star,  Mesilla  County,  New  Mexico 398 

Evening  Star,  White  Pine  County,  Nevada 156, 185 

Everett,  Madison  County,  Montana 302, 304 

Examiner,  Nye  County,  Nevada 142 

Excelsior,  Mesilla  County,  New  Mexico 398 

Excelsior,  White  Pine  County,  Nevada 157 

Exchequer,  Storey  County,  Nevada 92, 93 

Express,  Nye  County,  Nevada 142 

F. 

Fallis,  Nye  County,  Nevada 143 

Feathers'tone,  \Vhite  Pine  County,  Nevada 135,167 

Fielding,  Mesilla  County,  New  Mexico 399 

Fisherman,  Nye  County,  Nevada 141 

Fisk,  Gilpin  County,  Coloratlo 353 

Flack,  Gilpin  County,  Colorado 354 

Flag  of  our  Union,  Mesilla  County,  New  Mexico 398 

Florida,  Lander  County,  Nevada 130, 135 

Flowery,  Storey  County,  Nevada 100 

Folsom  &.  Co.'s,  Calaveras  County,  California 29 

Foote  and  Simmons,  Gilpin  County,  Colorado 353 

Forks,  Gilpin  County,  Colorado 354 

Forest  Tree,  Mesilla  County,  New  Mexico 398 

Fort  Bayard,  Mesilla  County,  New  Mexico 399 

Fortuna,  Lander  County,  Neva  da    130, 135 

Fortitna,  White  Pine  County,  Nevada 179 

Foster,  Lander  County,  Nevada 130 

Fowler,  Jackson  County,  Oregon 216 

Foy  and  Haggerty,  White  Piue  County,  Nevada • 168 

Franklin,  Placer  County,  California 42 

Freiberg,  Inyo  County,  California 20, 22 

Frenchman's,  Taos  County,  New  Mexico  388 

French,  White  Pine  County,  Nevada 185 

Fritz,  Elko  County,  Nevada 186 

G. 

Gain,  Lewis  and  Clarke  County,  Montana 289 

Game  Cock,  Mesilla  County,  New  Mexico 398 

Gap  Hill,  Placer  County,  California 42 

Garden  City,  Carter  County,  Wyoming 329,332 

Garden  Tunnel,  Placer  County,  California 41 

Gardiner,  Gilpin  Covinty,  Colorado 352. 354 

Gashwilcr's,  Calaveras  County,  California 29 

Gates,  Taos  County,  New  Mexico 388 

Gem,  Humboldt  Couiity,  Nevada 192 

Gem,  White  Pine  County,  Nevada 177 

Gem  of  the  Mountain,  Grant  County,  Oregon 223 

General  Hooker,  Lauder  County,  Nevada 130 

General  Lee,  Inyo  County,  California 19 

General  Sarsfield,  Lincoln  County,  Nevada 201 

Genesee,  White  Pine  County,  Nevada 135, 149 

Geo.  LaAv,  Alpine  County,  California 79 

Georgia,  White  Pine  County,  Nevada 158 

German, Mesilla  County,New  Mexico 398,402 

Giant,  White  Pine  County,  Nevada 177 

GilUgan,  White  Piue  County,  Nevada 176 

Glacier,  White  Pine  County,  Nevada 157 

Gladiator,  Carter  County,  Wyoming 331 

Glazier,  White  Pine  County,  Nevada 135 

Globe,  Alpine  County,  California 81 

Golcouda,  Pluniboldt  Coimty,  Nevada 192 
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Gold  Caiion,  "White  Pine  County,  Nevada 177 

Golden  Arrow,  Mesilla  County,  New  Mexico 398 

Golden  Chariot,  Owyhee  County,  Idaho 236, 239, 244, 245 

Golden  Fleece,  Mesilla  County,  New  Mexico 399 

Golden  Gate,  Beaver  Head  County,  Montana 308 

Golden  Gate,  Carter  County,  Wyoming 329, 332 

Golden  Leaf,  Carter  County,  Wyoming 335 

Golden  Rule,  Tuolumne  County,  Calilbrnia 27 

Gold  Hill,  Jackson  County,  Oregon 216 

Gold  Hill,  Nevada  Countv,  Calilbrnia 53 

Gold  Hill,  Storey  County,  Nevada 110 

Gold  Hill,  White  Pine  County,  Nevada 158 

Gold-hunter,  Carter  County,  Wyoming 329, 333 

Gold  Mountain,  Meagher  Couuty,  Montana 297 

Gold  Tree,  MesiUa  County,  New  Mexico 399 

Gold  Valley  Iron,  Sierra  Coimty,  Cahfornia 59 

Golero,  White  Pine  County,  Nevada 166 

Good  Hope,  Alpine  County,  California 79 

Good  Omen,  White  Pine  County,  Nevada 158 

Gorilla,  White  Pine  County,  Nevada 135, 168 

Gould  &  Curry,  Storey  County,  Nevada , 90, 102 

Gould  &  Curry,  Juab  County,  Utah 320 

Governor  Seymour,  (1st  western  extension,)  Lander  County,  Nevada 130 

Granite,  Meagher  County,  Montana 299 

Granite  Mountain,  Lewis  and  Clarke  County,  Montana 289 

Granite  State,  Pinos  Altos,  New  Mexico 398, 399 

Grand  Poder,  Inyo  County,  California 18 

Grant,  Nye  Couuty,  Nevada 141 

Grant,  White  Pine  County,  Nevada 177 

Grape  Vine,  White  Pine  County,  Nevada 1G9 

Grass  Valley,  Mesilla  County,  New  Mexico 398 

Grattan ,  White  Pine  County,  Nevada 158 

Gray  Eagle,  Deer  Lodge  County,  Montana 277 

Great  Eastern,  Latider  County,  Nevada 130 

Great  Eastern,  White  Pino'County,  Nevada 178 

Great  Union  Tunnel  Company,  White  Pino  County,  Nevada 158 

Great  West,  Beaver  Head  Couuty,  Montana 311 

Great  Western,  Juab  County,  Utah 321 

Grecian  Bend,  Carter  County,  Wyoming 331 

Grecian,  Mesilla  County,  New  Mexico 398 

Green  Campbell,  Madison  Couuty,  Montana 302,  304 

Greengage,  Nye  County,  Nevada 141 

Green  Mountain,  White  Pine  Couuty,  Nevada 135 

Greenwich,  Beaver  Head  County,  Montana 311 

Greenwood,  White  Pine  County,  Nevada 171 

Gregory,  Gilpin  County,  Colorado 352 

Gregory,  Jeft'erson  County,  Montana 301 

Gregory,  White  Pine  County,  Nevada 168 

Griersou,  Mesilla  Couuty,  New  Mexico 398 

Griffiu,  Tuolumne  County,  Califoruia 27 

Griffith,  Clear  Creek  Couuty,  Colorado 373 

Grummet  &  Co.,  Butte  County,  Califoruia 74 

Guardian.  White  Pine  County,  Nevada 158 

GunneU,  Gilpin  County,  Colorado 352,354 

H. 

Hale  &  Norcross,  Storey  County,  Nevada 90, 104 

Hamilton,  Elko  County,  Nevada 186 

Hamilton  Tunnel  and  Hydraulic,  White  Pine  County,  Nevada 170 

Hanover,  Mesilla  County,  New  Mexico 402 

Happy  Jack,  White  Pine  County,  Nevada 167 

Harding  &  Dickman,  Lander  County,  Nevada 130, 135 

Harris  &  Pioche,  Nye  County,  Nevada 143 

Harry  Cuy,  Mesilla  County,  New  Mexico 398 

Hartery,  Nevada  County,  California 52 

Hasseyampa,  Nye  County,  Nevada 143 

Hay  ward,  Amador  County,  Califoruia 32, 6G9 

Hearst,  White  Pine  County,  Nevada 149 

Hemlock,  White  Pine  County,  Nevada 160 
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Hcnilrie,  Lewis  and  Clarke  County,  Montana 289 

Heuk,  Arroyo  Hondo,  New  Mexico 411 

Hermosura,  Mesilla  County,  New  Mexico 398 

Herman,  Wliite  Pine  County,  Nevada. . . , 135, 159 

Herlep,  Tuolumne  County,  California 27 

Hiawatha,  Nye  County,  Nevada 142 

Hie  Jacet,  Idaho  County,  Idaho 250 

Hidden  Treasure,  No.  2,  White  Pine  County,  Nevada 169 

Hidden  Treasure  South,  White  Pine  Coimty,  Nevada 159 

Hidden  Treasure,  White  Pine  County,  Nevada 135, 149, 158, 185 

Hig<,ans,  Nevada  County,  California 53 

Highbridge,  Nve  County,  Nevada 144 

Highland  Chief,  White  Pine  County,  Nevada 135, 149 

Highland,  Shasta  County,  California 82,84 

Hilaria,  Calaveras  County,  California 29 

Hodge,  Lewis  and  Clarke  County,  Montana 289 

Home  Resort,  Owyhee  County,  Idaho 242 

Homestead,  Mesilla  County,  New  Mexico 398 

Home  Stake,  Mesilla  County,  New  Mexico 398 

Home  Ticket,  Owyhee  County,  Idaho 245 

Home  Ticket, Placer  County,  California 43 

Homeward  Bound,  Lander  County,  Nevada 135 

Honeycomb,  Shasta  Comity,  California 85 

Hope,  Monte  Diablo,  California 568 

Hornet,  White  Pine  County,  Nevada 160 

Horsehoe,  White  Pine  County,  Nevada 159 

How,  Madison  County,  Montana 305 

Hubbard,  Lander  County,  Nevada 130 

Hubbell,  Madelena  Mountains,  New  Mexico 414 

Hudson  &  Logan,  White  Pine  County,  Nevada 135 

Humboldt,  Mesilla  County,  New  Mexico 399 

Humboldt  100th,  Placer  Mountains,  New  Mexico 408 

Humboldt,  Union  County,  Oregon 227 

Hume,  Mesilla  County,  New  Mexico .* 398 

Hunkey ,  Mesilla  County,  New  Mexico 398 

Hutchinson,  Placer  Mountains,  New  Mexico 407 

Hyde,  White  Pine  County,  Nevada 168 

Hydrogen,  White  Pine  County,  Nevada 160 

Hyko,  Lincohi  Comity,  Nevada 196 

I. 

Iceberg,  White  Pine  County,  Nevada 135, 168 

Ice  King,  White  Pine  County,  Nevada 135 

Ida  Elmore,  Owyhee  County,  Idaho 236, 239, 244, 245 

Ida  Elmore,  White  Pine  County,  Nevada 178 

Ida,  Great  Salt  Lake  County,  Utah 320 

Idaho,  Elko  County,  Nevada 186 

Idaho,  Nevada  County,  California 43,   51 

Idaho,  Whito  Pine  County,  Nevada 166 

Idlewild,  White  Pine  County,  Nevada 170 

Ignacio,  Inyo  County,  California 17 

Illinois,  Great  Salt  Lake  County,  Utah 320 

Illinois,  Lincoln  County,  Nevada 197 

Illinois  No.  10,  White  Pine  County,  Nevada 169 

Imperial  North,  Storey  County,  Nevada 92, 105 

Imperial  Silver  Quarries,  Alpine  County,  California 81 

Imperial  South,  Storey  County,  Nevada 93, 105 

Impotency,  White  Pine  Coianty,  Nevada 135 

Inca,  Lincoln  County,  Nevada 201 

Inca,  IMesilla  County,  New  Mexico 398 

Inca,  Wliite  Pine  County,  Nevada 177 

Ince  Hall,  White  Pine  County,  Nevada 160 

Independence,  El  Dorado  County,  California 36 

Independence,  Sierra  County,  California 62,68 

Indiana,  Lincoln  County,  Nevada 197 

Indiana,  Meagher  County,  IMontana 299 

Indiana,  White  Pine  County,  Nevada 135 

Indiana])olis,  Nye  County,  Nevada 144 

Indianapolis,  White  Pine  County,  Nevada 160 
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Indian  Dick,  Lincoln  County,  Nevada 201 

Indian  Queen,  Nye  County,  Nevada 142 

Indian  Valley,  Plumas  County,  California 77 

Indigo,  Mesiila  County,  New  Mexico 398 

Industry,  White  Pine  County,  Nevada 160, 169 

Inland  Empire,  White  Pine  County,  Nevada 170 

lone,  Nevada  County,  California 53 

I.  O.  U.,  Nye  County,  Nevada 142 

Iowa,  Mesiila  County,  New  Mexico 398 

Iron  Mines,  Calaveras  County,  California 29 

Iron  Ore,  Placer  County,  California 38 

Iron  Rod,  Madison  County,  Montana 303-304 

Ironsides,  Sierra  County,  California 68 

Iturbide,  Mesiila  County,  New  Mexico 399 

IXL,  Grant  County,  Oregon 225 

J. 

Jacksonville,  Tuolumne  County,  California 28 

Jaeger,  Mesiila  County,  New  Mexico 398 

Jefferson,  Nye  Countj^  Nevada 142 

Jenny  Liud,  Placer  County,  California 41 

John  Dare,  White  Pino  County,  Nevada 160 

John  Stoomel,  Nye  County,  Nevada 143 

Johnson  Tunnel,  White  Pine  County,  Nevada 160 

Jo  Lane,  Lauder  County,  Nevada 130 

Josephine,  Inyo  County,  California 19 

Josex^hine,  Mariposa  County,  California 23 

Judge  Brown's,  Nevada  County,  California 57 

Juggernaut,  White  Pine  County,  Nevada 169 

Julian,  Carter  County,  Wyoming 329, 334 

Juniata,  Lincoln  Couuty,  Nevada 201 

Juno,  White  Pine  County,  Nevada 177 

Justitia,  Boise  County,  Idaho 251 

K. 

Kanaka  Creek,  Sierra  County,  California 68 

Kanaka,  Sierra  County,  California 68 

Kansas,  Mesiila  County,  New  Mexico 398 

Katie,  White  Pine  County,  Nevada 167 

Kavanaugh ,  Placer  County,  California 42 

Keblah,  White  Pine  County,  Nevada 160 

Keeting,  Jeftersou  County,  Montana 302 

Keru,  White  Pine  County,  Nevada 166 

Kentuck,  Storey  County,  Nevada 93,94,107 

Kentucky  Home  No.  3,  White  Pino  Couuty,  Nevada 171 

Keystone,  Amador  County,  California 32,  33 

Keystone,  Calaveras  County,  California 652 

Keystone,  Idaho  County,  Idaho 250 

Keystone,  Madison  County,  Mont^aua 303,305 

Keystone,  Mesiila  County,  New  Mexico 398 

Keystone,  Sierra  County,  California 68 

Keystone,  White  Pine  County,  Nevada 135, 149 

Kihoc,  Lander  County,  Nevada 135 

King  Solomon,  Carter  Couuty,  Wyoming 329,332 

Kmney,  Storey  County,  Nevada 90 

Kinsey,  Lincoln  Couuty,  Nevada 201 

Kip  and  Buel,  Gilpin  County,  Colorado 353 

Knickerbocker,  Mesiila  County,  New  Mexico 398 

Knickerbocker,  Nye  County,  Nevada 141 

Knickerbocker,  White  Pine  County,  Nevada 135 

Knight,  Union  County,  Oregon 227 

Kohler,  White  Pine  County,  Nevada 169 

L. 

Lady  BeU,  Lincoln  County,  Nevada 201 

Lady  Bryan,  Storey  County,  Nevada 100 

Lady  Bryan,  Lander  County,  Nevada 135 
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Lady  Washington,  No.  3,  White  Pine  County,  Nevada ...  167 

La  Esperanza,  Mesilla  County,  New  Mexico 398 

La  Grande,  Union  County,  Oregon 227 

La  Grange,  White  Pine  County,  Nevada 178 

La  Monte,  White  Pine  County,  Nevada 168 

Lane  and  Fuller,  Lander  County,  Nevada 130 

Langston,  Mesilla  County,  New  Mexico 400 

Last  Chance,  White  Pine  County,  Nevada 135, 179 

Last  Chance,  Mesilla  County,  New  Mexico 398 

Last  Chance,  Nye  County,  Nevada 142 

Latest  Discovery,  White  Pino  County,  Nevada 170 

Laurel,  Nye  County,  Nevada 141 

Legal  Tender,  Beaver  Head  County,  Montana 310 

Leonard,  White  Pine  County,  Nevada 169 

Letitia  &  Poole,  White  Pine  County,  Nevada 168 

Leviathan,  Jefferson  County,  Montana 302 

Leviathan,  Owyhee  County,  Idaho 245 

Le\'iathau,  White  Pine  County,  Nevada 161 

Lewis  Brothers',  Calaveras  County,  California 29 

Lexington,  White  Pine  County,  Nevada 161 

Liberty,  Nye  County,  Nevada 144 

Liberty,  White  Pine  County,  Nevada -. 167 

Lightfoot,  Placer  County,  California 42 

Lightner,  Calaveras  County,  California , 29 

Limestone,  White  Pine  County,  Nevada 169 

Lily,  White  Pine  County,  Nevada 177 

Lincoln,  Amador  County,  California 32 

Lincoln ,  Mesilla  County,  New  Mexico 399 

Lincoln,  Owyhee  County,  Idaho 237 

Lincoki,  White  Pine  County,  Nevada 161 

Lisbon,  Lander  County,  Nevada 135 

Little  Amador,  White  Pine  County,  Nevada 166 

Little  Giant,  Humboldt  County,  Nevada 190 

Little  Giant,  Lincoln  County,  Nevada 201 

Little  Jlonitor,  White  Pine  County,  Nevada 167 

Little  Phil.  Sheridan,  White  Pine  County,  Nevada 170 

Live  Oalc,  Placer  County,  California 39,  40 

Locomotive,  White  Pine  County,  Nevada 166, 171 

Lone  Jack,  Nevada  County,  California 53 

Lone  Load,  Mesilla  County,  New  Mexico 398 

Lone  Star,  Great  Salt  Lake  County,  Utah 320 

Long-looked-for  Carson,  White  Pino  County,  Nevada 168 

Lookout  No.  2,  White  Pine  County,  Nevada 166 

Louane,  Madison  County,  Montana 303 

Louisa,  Nye  County,  Nevada 143 

Lucky  Strike,  Mesilla  County,  New  Mexico 398 

M. 

McCarty,  Placer  County,  California 42 

McEntyre,  Lewis  and  Clarke  County,  Montana 289 

McKnight,  Mesilla  County,  New  Mexico .      399 

McLane,  White  Pine  County,  Nevada 161 

McLellau,  Lewis  and  Clarke  County,  Montana 289 

McMorries,  Mesilla  County,  New  Mexico 399 

Marklee,  Amador  County,  California 35 

Mademoiselle,  Beaver  Head  County,  Montana 308 

Maggie,  Lander  County,  Nevada 130, 135 

Magnet,  Great  Salt  Lake  County,  Utah 320 

Magnolia,  Lander  Coujity,  Nevada 130, 1:35 

Mahogany,  White  Pine  County,  Nevada 161 

Maine,  Mesilla  County,  New  Mexico 398 

Main  Key,  Mesilla  County,  New  Mexico 399 

Maltea,  Mesilla  County,  New  Mexico 399 

Mammoth,  Carter  County,  Wyoming 329, 334 

Mammoth,  Gilpin  County,  Colorado 352,  354 

Mammoth,  Nye  County,  Is'^evada 142 

Mammotli,  Plumas  County,  California 75, 76 

Mammoth,  White  Pine  County,  Nevada 161 

Mamonekl,  Mesilla  County,  New  Mexico 398 
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Manhattan,  White  Pine  County,  Nevada IGl,  185 

Manitowoc,  Huml)oldt  County,  Nevada 189 

Margaret,  White  Pino  County,  Nevada 168 

Mariposa,  Mariposa  County,  California 23 

Mars,  Nye  County,  Nevada 142 

Martinace,  Idaho  County,  Idaho 250 

Mary  Ellen,  (Perkins's,)  Carter  County,  Wyoming 329 

Marysville,  Nye  County,  Nevada 142 

Massachusetts  Hill,  Nevada  County,  California 53 

Massic,  Mesilla  County,  New  Mexico 399 

Masterpiece,  Lincoln  County,  Nevada 201 

Mattison,  Calaveras  County,  California 29 

Mayflower,  White  Pine  County,  Nevada 169 

Mazeppa,  White  Pine  County,  Nevada 129, 135, 161 

Mecca,  White  Pine  County,  Nevada 161 

Mechanic,  Mesilla  County,  New  Mexico 398 

Mechanic,  White  Pine  County,  Nevada 161 

Medford,  White  Pine  County,  Nevada 179 

Medora,  Mesilla  County,  New  Mexico 399 

Mercer,  Gilpin  County,  Colorado 352,  354 

Mettacom,  Lander  County,  Nevada 130, 672 

Mexicana,  Inyo  County,  California 18 

Michael  O'Nasby,  White  Pine  County,  Nevada 170 

Michigan ,  Alpine  County,  California 81 

Mineral  Hill,  Nye  County,  Nevada 143 

Mineral  Poiu  t,  Mesilla  County,  New  Mexico 398 

Miners'  Delight,  Carter  County,  Wyoming 329,  330,  335, 336 

Miners'  Delight,  White  Pine  County,  Nevada 171 

Miner's  Dream,  Nye  County,  Nevada 143 

Mina  del  Toro,  Santa  F6  County,  New  Mexico 412 

Minnesota,  Deer  Lodge  County,  Montana 276 

Misolony  Tunnel,  White  Pine  County,  Nevada 161 

Mississippi,  White  Pine  County,  Nevada 135, 149 

Missouri,  Mesilla  County,  New  Mexico 398 

Mohawk,  No.  10,  White  Pino  County,  Nevada 170 

Monarch,  Lincoln  County,  Nevada 201 

Monitor  Consolidated,  Alpine  County,  California 81 

Monitoi",  Great  Salt  Lake  County,  Utah 320 

Monroe,  Himiboldt  County,  Nevada 192 

Monster,  White  Pine  County,  Nevada 169 

Montana,  Carter  County,  Wyoming .' 329,  334 

Montana,  Humboldt  County,  Nevada 192 

Monte  Christo,  Storey  County,  Nevada 100 

Montezuma,  Central  City,  New  Mexico 399 

Montezuma,  Lander  County,  Nevada 135 

Montezuma,  Nye  County,  Nevada 143 

Montezuma,  Pinos  Altos,  New  Mexico *. 398 

Montezuma,  Taos  County,  New  Mexico 387 

Montgomery,  Mesilla  Coimty,  New  Mexico 398 

Montgomery,  White  Pine  County,  Nevada 135 

Montrose,  White  Pine  County,  Nevada 135 

Monumental,  Sierra  Comity,  California 63 

Moonlight,  Humboldt  County,  Nevada 189 

Moonta,  Humboldt  County,  Nevada 193 

Morgan  and  Mimcey  No.  2,  Lander  County,  Nevada 130, 135 

Morning  Star,  Alpine  County,  California 81 

Morimig  Star,  Owyhee  County,  Idaho 237, 245, 246 

Morning  Star,  Placer  Coimty,  California 42 

Morse,  Lander  Coimty,  Nevada 130 

Mountain,  Alpine  County,  California 81 

Mountain  Boy  and  Silver  Queen,  White  Pine  County,  Nevada 170 

Mountain  City,  Elko  Coimty,  Nevada 186 

Mountain,  Placer  County,  California 41 

Mount  Bullion,  Alpine  County,  California 81 

Mountain  Chief,  Deer  Lodge  County,  Montana 277 

Mountam  Chief,  Linc?)ln  County,  Nevada 201 

Mountain  Chief,  White  Pine  County,  Nevada 178 

Mountaineer,  Mesilla  County,  Ne^Y  Mexico 398 

Mount  Ophir,  White  Piue  County,  Nevada 165 
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Mouutaiu  Queen,  Meaglier  County,  Montana 299 

Mount  Vernon,  White  Pine  County,  Nevada 135 

Muri)by,  Nye  County,  Nevada 144 

Mun-ay,  Wliite  Pine  Comity,  Nevada 167 

Mutual,  White  Pine  County,  Nevada 169 

N. 

Naiad  Queen,  Lander  County,  Nevada 130 

Napoleon,  White  Pine  County,  Nevada 162 

National,  Humboldt  County,  Nevada '    187 

National  Tunnel,  Wliite  Pine  County,  Nevada 162 

Nave,  Madison  County,  Montana 304 

Nellie  Morgan,  Carter  County,  Wyoming 329-332 

Nelson,  Madison  County,  Montana 305 

Nettie  Lamar,  White  Pine  County,  Nevada 171 

Nevada,  Elko  County,  Nevada 186 

Nevada  Queen,  Nye  County,  Nevada 143 

Nevada  Reservoii',  Yuba  County,  California 69 

Nevada,  White  Pine  County,  Nevada 149 

New  Eldorado,  White  Pine  County,  Nevada 168 

New  Jersey,  Placer  County,  California 41 

New  Mexican,  Mesilla  County,  New  Mexico 399 

New  York  Hill,  Nevada  County,  California 53 

New  York,  White  Pine  County,  Nevada 179 

Niagara,  Baker  County,  Oregon 229 

Niagara,  Juab  County,  Utah 321 

Niagara,  Lander  County,  Nevada 135 

Nightingale,  White  Pine  County,  Nevada 162 

Nisbet,  Butte  County,  California 72, 74 

Nogal,  Lincoln  County,  New  Mexico 408 

Nolea,  Mesilla  County,  New  Mexico 398 

Nonpareil,  Nye  County,  Nevada 141 

Noon  Day,  White  Pine  County,  Nevada 135, 149, 162 

Noon,  Nye  County,  Nevada 142 

Norambaqua,  Nevada  County,  California 53 

Norfolk,  White  Pino  County,  Nevada 166 

North  American,  Placer  County,  California 42 

North  Comstock,  Storey  County,  Nevada 97 

North  Ophir,  Storey  County,  Nevada 90 

North  Eiver,  Lander  County,  Nevada 130 

North  Sheba,  Humboldt  County,  Nevada 192 

North  Silver  King,  Lander  County,  Nevada 130 

North  Star,  Lander  County,  Nevada 130, 135 

North  Star,  Nevada  County,  California 46, 51 

Nosano,  White  Pine  County,  Nevada 166 

North  Star,  Mesilla  County,  New  Mexico 399 

Not,  Idaho  County,  Idaho 250 

Nyantic,  Mesilla  County,  New  Mexico 398 

O. 

Oak  Hill,  White  Pine  County,  Nevada 168 

Oakland  North,  White  Pine  County,  Nevada 162 

Oakland,  White  Pine  County,  Nevada 1G2, 178 

Oaks  and  Eeese,  Mariposa  County,  California 23, 24, 493 

O'Banuon,  Lewis  and  Clarke  County,  Montana 291 

Occidental,  Storey  County,  Nevada 98, 100 

Ocha  Vera,  White  Pine  County,  Nevada 169 

Ohio,  Meagher  County,  Montana 299 

Oh  No  I  Guess  Not,  Mesilla  County,  New  Mexico 398 

O.  K.,  Mesilla  County,  New  Mexico 399 

O'Keefe,  VvUiite  Pine  County,  Nevada 168 

Old  Antiquity,  Mesilla  County,  New  Mexico 399 

Old  Colony,  Lander  County,  Nevada 130 

Old  Dominion,  Nye  County,  Nevada 144 

Old  England,  White  Pine  County,  Nevada ,. 179 

Old  Jesuit,  Mesilla  County,  New  Mexico 399 

Old  Ned,  White  Pine  County,  Nevada 1 162 

Olive,  Mesilla  County,  New  Mexico 398 

Olive  Branch,  Mesilla  County,  New  Mexico 398 
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Omega,  Wliite  Pine  County,  Nevada 162 

Oneida,  Amador  Comity,  California ^ 33 

Ophir,  Storey  County,  Nevada ' 97, 102 

Optic,  Mesilla  County,  JSlew  Mexico 398 

Oregon  City,  Butte  County,  California 74 

Oregon,  Lander  County,  Nevada 130 

Orient,  White  Pino  County,  Nevada 171 

Oriental,  Sierra  County,  California 68 

Original,  Deer  Lodge  County,  Montana 276 

Original  Hidden  Treasure,  Wliite  Piue  Comity,  Nevada 149 

Oriole,  White  Pine  County,  Nevada 168 

Orleans,  Nye  County,  Nevada 141 

Oro,  Placer  County,  California 42 

Oro  Claim,  Placer  County,  California 41 

Oro  Fiuo,  Meagher  County,  Montana 299 

Oro  Fiuo,  Owyhee  County,  Idaho 242, 244, 245 

Oroville,  Butte  County,  California 72 

Orphan  Boy,  White  Pine  County,  Nevada 168 

Ortiz,  Placer  Mounta  ins,  New  Mexico 406 

Osborn  Hill,  Nevada  County,  California 53 

OtheUo,  White  Pine  Coimty,  Nevada 149,162,185 

Ottoma,  Mesilla  County,  New  Mexico 398 

Our  Own  No.  1,  White  Pine  County,  Nevada 179 

Our  Own  No.  2,  White  Pine  County,  Nevada 179 

Overman,  Storey  County,  Nevada 93,94, 109 

Owens,  Mesilla  C.ouuty,  New  Mexico 399 

Owyhee,  Lewis  and  Clarke  County,  Montana 289 

P. 

Pacific,  El  Dorado  County,  California 36 

Pacific,  Madison  County,  Moutjwna 303 

Pacific,  Mesilla  County,  New  Mexico 397,  398 

Pacific  No.  1,  Mesilla  County,  New  Mexico 400 

Pacific  No.  2,  Mesilla  Comity,  New  Mexico 398 

Pactolus,  Yuba  County,  California 69 

Palm  Ledge,  White  Pine  County,  Nevada 135 

Paragon,  Placer  County,  California 41 

Paris,  White  Pine  County,  Nevada 163 

Parkinson,  Lewis  and  Clarke  County,  Montana 289 

Park,  Lewis  and  Clarke  County,  Montana 289 

Park,  Nye  County,  Nevada 142 

Parrott,  Deer  Lodge  County,  Montana 276 

Pasco,  White  Pine  County,  Nevada 103 

Pass  Over,  Mesilla  County,  New  Mexico 398 

Passport,  Inyo  County,  California 19 

Patriot,  Lander  County,  Nevada 135 

Pauper,  Owyhee  County,  Idaho 244, 245 

Pearl,  Nye  County,  Nevada 141 

Peck  and  Porter,  Owyhee  County,  Idaho 244,  245 

Peerless,  Lander  County,  Nevada 130 

Pennsylvania,  White  Pine  County,  Nevada 163, 169 

Pennsylvania,  Yuba  County,  California 70,71 

Perriii,  Gilpin  County,  Colorado 355 

Perrin,  Nevada  County,  California , 46, 51 

Petticoat  Co.'s,  Calaveras  County,  California 29 

Phil.  Sheridan,  White  Pine  County,  Nevada 135, 163 

Phoenix,  White  Pine  County,  Nevada 167 

Pickens  and  Edwards,  Owyhee  County,  Idaho 245 

Pike  Hill,  Placer  County,  California 42 

Pine,  Mesilla  County,  New  Mexico 399 

Pine  Tree,  Mariposa  County,  California 23 

Pioneer,  Elko  County,  Nevada 186 

Pittsburgh,  Yuba  County,  California '. 69 

PlacerviUe,  Alpine  County,  California 81 

Plata  y  Plombo,  Mesilla  County,  New  Mexico 398 

Plata  y  Plombo  No.  2,  Mesilla  County,  Nejv  Mexico 398 

Plomoro,  Mesilla  County,  New  Mexico 398 

Plutus,  Carter  County,  Wyoming 329-333 

Plymouth,  Lander  County,  Nevada 130. 135 
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Pocalioutas,  Nye  County,  Nevada 141 

Pocotillo,  White  Piue  County,  Nevada 163 

Polar  Star,  Madison  County,  Montana 305 

Pompeii,  Owyhee  County,  Idaho 245 

Poor  Man's,  Mesilla  County,  New  Mexico '. 399 

Pooruian,  Owyliee  County,  Idaho 236, 238, 244, 245 

Poor  Man's  Joy,  Deer  Lodge  County,  Montana 276 

Poorman,  White  Pine  County,  Nevada 135 

Post  Hole,  White  Pine  County,  Nevada 135,163 

Potosi,  Owyhee  County,  Idaho 242,244,245,246 

Potosi,  Shasta  County,  California 84 

Pogonip  and  Othello,  White  Pine  County,  Nevada 162, 185 

Prescott,  Nevada  County,  California 58 

Pride  of  the  Mountain,  Humboldt  County,  Nevada 193 

Pride  of  the  West,  Lincoln  County,  Nevada 201 

Pride  of  the  West,  Mesilla  County,  New  Mexico 398 

Primrose,  Sierra  County,  California 63 

Prize,  Gilpin  County,  Colorado 354 

Providential,  Lander  County,  Nevada 130 

Pruyn  and  Pullcu,  Lander  County,  Nevada 131 

Pumpkin  Pie,  Nye  County,  Nevada 142 

Pyramid,  White  Piue  County,  Nevada 179 

Q. 

Quartz  Mill,  Beaver  Head  County,  Montana 308 

Queen  City,  Inyo  County,  California 18,  20 

Quien  Sabe,  ]\Iesilla  County,  New  Mexico 398 

Quigley,  Mesilla  County,  New  Mexico 399 

Quincy,  Mesilla  County,  New  Mexico '. 398 

E. 

Eafael,  Mesilla  County,  New  Mexico 400 

Rainbow,  Nye  County,  Nevada 142 

Ramirez,  Phicer  Mountains,  New  Mexico 407 

Randolph,  Coos  County,  Oregon 218 

Rathbun,  White  Pine  County,  Nevada 164 

Rattler,  Lincoln  County,  Nevada 201 

Rattler,  White  Pine  County,  Nevada 164 

Rattlesnake,  Yuba  County,  California 71 

Ravell,  White  Pine  County,  Nevada 164 

Real  del  Monte,  Lincoln  County,  Nevada 201 

Real  del  Monte,  White  Pine  County,  Nevada 135 

Realito,  Lincoln  County,  Nevada 201 

Red  Jacket,  Owyhee  County,  Idaho 245 

Red  Jacket,  White  Pine  County,  Nevada 164 

Reese's,  Butte  County,  California 74 

R.  E.  Lee,  Jefierson  County,  Montana 302 

Rescue,  Idaho  County,  Idaho 250 

Revenge,  Nye  County,  Nevada 142 

Revenue,  Lander  County,  Nevada 131 

Rich  Gulch,  Mesilla  County,  New  Mexico 398 

Richmond,  White  Pine  County,  Nevada 171 

Ricker,  Lewis  and  Clarke  County,  Montana 289 

Ringgold,  Mesilla  County,  New  Mexico 398 

Rising  Star,  Owyhee  County,  Idaho 236, 244, 245 

Rising  Sun,  Placer  County,  California 38, 39 

Roanuaise,  Nevada  County,  California 45, 53 

Roanoke,  Lander  County,  Nevada 131 

Roanoke,  Nye  County,  Nevada 141 

Robert  Emmet,  WJiite  Pine  Coimty,  Nevada 135 

Robinson,  White  Pine  County,  Nevada 179 

Rocky  Fellow,  Baker  County,  Oregon 230 

Eomley  and  Bugher,  Deer  Lodge  County,  Montana 276 

Roma,  j\Iadison "County,  Montana 303 

Romeo,  AVliite  Pine  County,  Nevada 135 

Romulus,  White  Pine  County,  Nevada 135,149 

Rose,  Sierra  County.  California 60 

Rough  and  Ready,  Mesilla  County,  New  Mexico 398 
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Rough  and  Ready,  Placer  County,  California 41 

Rough  and  Ready,  White  Pine  County,  Nevada 178 

Royal,  Mesilla  County,  New  Mexico 393 

Ruby,  White  Pine  County,  Nevada 177 

Ruckel's,  Baker  County,  Oregon 230 

Ruelena,  Santa  Fe  County,  New  Mexico 412 

S. 

Saco,  White  Pine  County,  Nevada 168 

Sacramento,  Inyo  County,  California 2W 

Sacramento,  Storey  County,  Nevada 9^ 

Saddle,  Nye  County,  Nevada 142 

Sagebrush,  White  Piuo  County,  Nevada 164 

Sage  Hill,  Placer  County,  California 42 

Saginaw,  White  Piue  County,  Nevada 168 

Saleo,  Mesilla  County,  Now  Mexico 398 

Salt  Point  Silver,  White  Piue  Couuty,  Nevada 163 

Sam.  Brannau,  Lander  Couuty,  Nevada 131 

Sam.  Gaty,  Lewis  and  Clarke  County,  Montana 289 

Sampson,  Idaho  County,  Idaho 250 

San  Benito,  Inyo  Couuty,  California 18, 20 

San  Cristobal,  Inyo  County,  California 18 

Sandslide,  Placer  County,  California 42 

San  Francisco,  White  Piue  Couuty,  Nevada 178, 179 

San  Gregorio,  luyo  Couuty,  California 18 

San  Ignacio,  Inyo  County,  California 20, 22 

San  Jos6,  Mesilla  County,  New  Mexico 399,  404 

San  Jos6,  White  Pine  Couuty,  Nevada 178 

San  Miguel  de  la  Cruz,  Inyo  Couuty,  California 19 

San  Rita,  White  Piue  Couuty,  Nevada 149 

Santa  Clara,  Mesilla  Couuty,  New  Mexico •  398 

Santa  Cruz,  Lincoln  Couuty,  Nevada 201 

Sautenelle,  luyo  Couuty,  California 18 

Santo  Domingo,  Mesilla  County,  New  Mexico 39S 

Santa  Juliana,  Madelena  Mountains,  New  Mexico 413 

Santa  Rita,  Mesilla  County,  New  Mexico 402 

Santa  Rita,  White  Piue  County,  Nevada 136 

Santa  Rita,  Yavapai  Couuty,  Arizona 322 

Santa  Rosa,  Santa  Fe  County,  New  Mexico 412 

Saratoga,  Lander  County,  Nevada 135 

Saskatchewan  Tunnel,  White  Piue  County,  Nevada 104 

Saturday,  White  Piue  County,  Nevada 185 

Savage,  Lander  County,  Nevada 131 

Savage,  Lincoln  Couuty,  Nevada 201 

Savage,  Nye  Couuty,  Nevada 143 

Savagfi,  Storey  County,  Nevada 90, 103 

Savannah,  Lander  Couuty,  Nevada 131, 135 

S.  C.  Baker,  Lauder  Couuty,  Nevada 136 

Schimmerhoru,  Juab  Couuty,  Utah 321 

Schoharie,  White  Piue  County,  Nevada 167 

Scot,  Idaho  Couuty,  Idaho 250 

Scratch,  Carter  Couuty,  Wyoming 332 

Sea  Shell ,  White  Pine  County,  Nevada 168 

Sebastopol,  Nevada  Couuty,  California 53 

Second  of  May,  W^hite  Pine  County,  Nevada 164 

Sediilor,  Mesilla  Couuty,  New  Mexico 399 

Segi'egated  Belcher,  Storey  County,  Nevada 94 

Seiflfert's,  Calaveras  County,  California 30 

Seminole,  Humboldt  County,  Nevada 187 

Sensenderfer,  Gilpin  Couuty,  Colorado 353 

Seventy-six,  Plumas  County,  California 75,  76 

Seymour,  White  Piue  Couuty,  Nevada 136 

Shamrock,  Nye  County,  Nevada 142 

Shamrock  No.  3,  White  Pine  Couuty,  Nevada 169 

Shawmut,  Tuolumne  County,  California 28 

Sheba,  Humboldt  Couuty,  Nevada 192 

Sheldon's,  Calaveras  County,  California 29 

Sherman,  Beaver  Head  County,  Montana 311 

Sherman,  Lander  County,  Nevada 131 

H.  Ex.  Poc.  207 50 
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Sliiloh,  Wliito  Pine  County,  Nevada 166 

Sibley,  Beaver  Head  County,  Montana 311 

Sides,  Storey  County,  Nevada 90 

Sierra  Blanca,  Lincoln  County,  New  Mexico 408 

Sierra  Buttes,  Sierra  County,  California 60,  671 

Sierra  Nevada,  Storey  County,  Nevada 89, 101 

Silicon,  El  Dorado  County,  California 36 

Silverado,  White  Pine  County,  Nevada 166 

Silver  Chamber,  Lander  County,  Nevada 131, 135 

Silver  Circle,  White  Pine  County,  Nevada 168 

Silver  Cloud,  White  Pine  County,  Nevada 135 

Silver  Comet  Mining,  Milling  and  Tunnel,  White  Pine  County,  Nevada 168 

Silver  Cord,  Owyhee  County,  Idaho 236,244,245 

Silver  Peak,  Lincoln  County,  Nevada 201 

Silver  Peak,  Nye  County,  Nevada    142 

Silver  Star,  Nye  County,  Nevada 143 

Silver  Star,  White  Pine  County,  Nevada 167 

Silver  Vault  Tunnel,  White  Pine  County,  Nevada 164 

Silver  Wave,  White  Pine  County,  Nevada 164 

State  Lead,  Nevada  County,  California 52 

Slum,  Owyhee  County,  Idaho 236 

Smartsvilie  Hydraulic,  Yuba  County,  California 69 

Smith  &,  Martin,  Lander  County,  Nevada 131 

Snoffer,  Placer  County,  California 42 

Snow  Drop,  White  Pine  County,  Nevada 136, 167 

Soledad,  Lincoln  County,  Nevada 197 

Soles  and  Perkins,  Carter  County,  W\vomiug 329,  333,  336 

Some  Pumpkins,  White  Pine  County,  Nevada 169 

Sotoyome,  W^hite  Pine  County,  Nevada 168 

South  American,  Lander  County,  Nevada 131, 135 

Southern  Light,  Lander  County,  Nevada 131 

Southern  Slope  Tunnel ,  White  Pine  County^  Nevada 164 

Sparks  and  Smith,  Butte  County,  California 74 

Sparta,  Nye  County,  Nevada 141 

Specimen,  Placer  County,  California 42 

Spitzbergen ,  White  Pine  County,  Nevada 169 

Springfield,  Beaver  llead  County,  Montana 308 

Spring  Hill  and  El  Dorado,  White  Pine  County,  Nevada 164 

Spring  Valley,  Butte  County,  California 74 

Stambole,  White  Pine  County,  Nevada 136 

Standing  Stone,  White  Pine  County,  Nevada 167 

St.  Andre,  Inyo  County,  California 19 

Stapp,  Mesilla  County,  New  Mexico 399 

St.  Arnold,  Star  of  Hope,  Mesilla  County,  New  Mexico 399 

Star  of  the  West,  Meagher  County,  Montana 297 

State,  Meagher  County,  Montana 299 

Stella,  Mesilla  County,  New  Mexico 399 

Stephen  A.  Douglas,  Lander  County,  Nevada 135 

Sterling,  Yavapai  County,  Arizona 321 

Stevenson,  Mesilla  County,  New  Mexico 412 

Stewart,  White  Pine  County,  Nevada 168 

Stewart,  Mesilla  County,  New  Mexico 404 

St.  George,  Storey  County,  Nevada 100 

Stickles,  Calaveras  County,  California 29 

Stillwagon,  El  Dorado  County,  California 36 

St.  John's,  Meagher  County,  Montana 299 

St.  Lawrence,  Mesilla  County,  New  Mexico 398 

St.  Lawrence,  White  Pine  County,  Nevada 166 

St.  Louis,  Inyo  Countj',  California 18 

St.  Louis,'Lander  County,  Nevada 135 

St.  Lucas,  Inyo  County,  California 19, 22 

Stockbridge,  Nevada  Coiinty,  California 53 

Stonewall,  Mesilla  County,  New  Mexico 399 

Stonewall,  Taos  County,  New  Mexico 388 

StonewaU,  White  Pine  County,  Nevada 136, 149 

Stony  Bar,  Placer  County,  California 42 

Storm  Cloud,  White  Pine  County,  Nevada 168 

Storm  King,  Nye  County,  Nevada 144 

St.  Paul,  Beaver  Head  County,  Montana 308 
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Stranger,  Lander  County,  Nevada 131 

St.  Tomas,  Inyo  County,  California 20 

Summit,  Amador  County,  California 32 

Summit,  Central  City,  New  Mexico 399 

Summit,  Pinos  Altos,  New  Mexico 398 

Summit,  White  Pine  County,  Nevada 135, 177 

Sunbeam,  Nye  County,  Nevada 143 

Sunburst,  White  Pine  County,  Nevada 177 

Sundry,  Owyhee  County,  Idaho 236 

Sunderland,  Lincoln  County,  Nevada 201 

Sunnyside,  Lander  County,  Nevada 135 

Sunny  Side,  White  Pine  County,  Nevada 164 

Sujierior,  Nye  County,  Nevada 142 

Surplus  Oro  Fino,  Owyhee  County,  Idaho 242 

Swansea,  Taos  County,  New  Mexico 388 

Sweet  Vengeance,  Yuba  County,  California 71 

Swiss,  Carter  County,  Wyoming 329 

T. 

Tallulah,  Humboldt  County,  Nevada 192 

Tarshish,  Alpine  County,  California 80, 81 

Tatem,  Lewis  and  Clarke  County,  Montana 289 

Terrible,  Clear  Creek  County,  Colorado 370,  371 

Texas,  Mesilla  County,  New  Mexico 398 

The  Orphan,  Mesilla  County,  New  Mexico 398 

Three  Kings,  White  Pine  County,  Nevada 170 

Three  Pinos,  Mesilla  County,  New  Mexico 398 

Thornburg,  Lincoln  County,  Nevada 201 

Thorpe's,  Calaveras  County,  California 30 

Tiger,  Placer  County,  California 41 

Tiger,  White  Pine  County,  Nevada 177 

Timake,  Lander  County,  Nevada 131, 136 

Titicaca,  Lincoln  County,  Nevada 201 

Todd,  White  Pino  County,  Nevada 171 

Tompkins,  Mesilla  County,  New  Mexico 398 

Towbridge,  Amador  County,  California 32 

Toyabe,  Lander  County,  Nevada 131, 136 

Transylvania,  Nye  County,  Nevada 144 

Treasure,  Beaver  Head  County,  Montana 311 

Treasure  Hill  Mining  and  Milling,  White  Pine  County,  Nevada 164, 185 

Treglone,  Storey  County,  Nevada 92 

Trench,  White  Pine  County,  Nevada , 170 

Tresoro,  Nye  County,  Nevada 143 

Trojan,  Lander  County,  Nevada 131 

Troy,  Lander  County,  Nevada 131,136 

True  Flag,  Beaver  Head  County,  Montana 308 

True  Silver,  Madison  County,  Montana 303 

Tuolumne,  Lauder  County,  Nevada 131, 136 

Tuolumne  Mountain,  Tuolumne  County,  California 28 

Turkey  Gulch,  Mesilla  County,  New  Mexico 398 

Tuscarora,  Meagher  County,  Monfana , 299 

Tuscarora,  Lander  County,  Nevada 131 

Twilight,  Owyhee  County,  Idaho 245 

Twin  Sisters,  Mesilla  County,  New  Mexico 398 

U. 

Umatilla,  White  Pine  County,  Nevada 169 

Uncle  Sam,  Lewis  and  Clarke  County,  Montana 289 

Uncle  Sam,  Placer  County,  California 41 

Union,  Baker  County,  Oregon 230 

Union,  Calaveras  County,  California 29,30 

Union,  Central  City,  New  Mexico 399 

Union,  Mesilla  County,  New  Mexico 398 

Union,  Nye  County,  Nevada 142 

Union,  Sierra  County,  California 63 

Union,  Inyo  County,  California 22 

Union,  White  Pine  County,  Nevada 149 

Union  Jack,  Nevada  County,  California 53 

Union  Hill,  Nevada  County,  California 46,51 
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Union  Series,  Humboldt  County,  Nevada 193 

U.  P.  E.,  Gilpin  County,  Colorado .  ^ 353 

Utica,  Calaveras  County,  California 29 

Utile  Dolce,  White  Pine  County,  Nevada 165 

V. 

Valley  Vein,  Lincoln  County,  Nevada 201 

Vancouver,  Lander  County,  Nevada 136 

Variety,  Mesilla  County,  New  Mexico 398 

Vedder,  Lander  County,  Nevada 131, 136 

Vermillion,  Nye  County,  Nevada 143 

Vicksburg,  Nye  County,  Nevada 142 

Victor,  White  Pine  County,  Nevada 165 

Viola,  Placer  County,  California 42 

Virginia,  Mesilla  County,  New  Mexico 399 

Virginia  Tunnel,  White  Pine  County,  Nevada 171 

Virginia,  White  Pine  County,  Nevada , 136,165,179 

Vivian,  Meagher  County,  Montana 299 

Volair,  Mesilla  County,  New  Mexico 398 

Vulture,  Zavapai  County,  Arizona 321 

W. 

Wabash,  Lander  County,  Nevada 136 

Wabash,  White  Pine  County,  Nevada 165 

Watlham,  Beaver  Head  County,  Montana 308, 309 

Wall  and  Isabella,  Lander  County,  Nevada 131 

Wallace,  White  Pine  County,  Nevada 171 

Walrussia,  Lewis  and  Clarke  County,  Montana 289 

Ward  Beecher,  White  Pine  County,  Nevada 165 

Ward  Beecher  South,  White  Pine  County,  Nevada .'.  165 

War  Eagle,  Lewis  and  Clarke  County,  Montana 289 

Washington  and  Colfax,  Inyo  County,  California 18, 20 

Washington,  Carter  County,  Wyoming 329, 331 

Washington  No.  2,  Lander  County,  Ne-'^ada 131 

Washington,  Madalena  Mountains,  New  Mexico 413 

Washington,  Mesilla  County,  New  Mexico 398 

Washington,  Nye  County,  Nevada 142 

Washington,  Shasta  County,  California 83, 84 

Waterloo,  Grant  County,  Oregon 225 

Watseka,  Madison  County,  Montana 304 

Watson,  Lander  Coimty,  Nevada 136 

Waubonsa,  Mesilla  County,  New  Mexico 399 

Webster,  Juab  County,  Utah 321 

West  Eureka,  Nevada  County,  California 53 

Westford,  White  Pine  County,  Nevada 170 

West  Point,  White  Pine  County,  Nevada 165 

Whellvor,  White  Pine  County,  Nevada 171 

Whiskey,  Owyhee  County,  Idaho 245 

Whisky  Creek,  Mesilla  County,  New  Mexico 398 

Whiskey  Gulch,  Owyhee  County,  Idaho , 245 

White  Cloud,  Meagher  County,  Montana 299 

White  Eagle,  White  Pine  County,  Nevada 165 

Whitemau  &  Lonemau,  White  Pine  County,  Nevada 171 

White  &  Murphy,  Storey  County,  Nevada 90 

Whitlatch  Union,  Lewis  and  Clarke  County,  Montana 287 

Whitlatch  Yankee  Blade,  Lander  County,  Nevada 131, 136 

Wide  West,  Mesilla  County,  New  Mexico 398 

WilUams,  Lander  County,  Nevada "  136 

William  Penn,  Nevada  County,  California 53 

Willimantic,  White  Pine  County,  Nevada 167 

Wild  Swan,  Mesilla  County,  New  Mexico 399 

Winning  Hand,  White  Pine  County,  Nevada 169 

Winchester,  Alpine  County,  California 81 

Winscott,  Lewis  and  Clarke  County,  Montana 289 

Wisconsin,  Lewis  and  Clarke  County,  Montana 286 

Wisconsin,  Nevada  County,  California 47, 51 

Wisconsin,  White  Pine  County,  Nevada 179 

World  Beater,  Carter  County,  Wyoming 335 

Wyandotte,  Lincoln  County,  Nevada , 201 
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Yager,  Nye  County,  Nevada 142 

Yankee  JBlade,  Juab  County,  Utati * 321 

Yankee  Blade,  Lauder  County,  Nevada 131, 136 

Yellow  Jacket,  Storey  County,  Nevada 93, 94, 101, 107 

Yellow,  Lander  County,  Nevada 197 

Yosemite,  Humboldt  County,  Nevada 192 

Young  America,  Carter  County,  Wyoming 329,  331 

Young  America,  Juab  County,  Utah 35l 

Young  America,  Nye  County,  Nevada 141 

York,  Beaver  Head  County,  Montana 308 

Z. 
Zaphna,  White  Pine  County,  Nevada 169 
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Ae<5ifleut8  in  mines 596, 622 

Agriculture  in  Colorado 339 

Amalgamation,  diy 729 

Amalgamation  in  Grass  Valley 44 

Amalgamator  and  Separator,  Farrand's 689 

Audemar's  Parachute 594 

Annular  drill  for  j)rospecting 526 

Artesian  wells 527 

Assay  office  for  Montana.   ,.... 316 

Assistants,  acknowledgments  of 8 

Auriferous  beaches  of  Oregon 210 

Australian  stamps 675 

Automatic  dumping 568 

Axles,  self- lubricating 559 

Axles,  oiling -• 569 

B. 

Barrel  amalgamation 738 

Bartola's  process 357 

Batteries,  overflow 681 

Battery,  Rowland's  Rotary 665 

Battery  mortars 660 

Battery  screens 662 

Beach,  auriferous,  of  California  and  Oregon 86 

Beaumont  and  Locock's  Eock  Drill 515 

Beds  and  seams 466 

Belden'sPan 687 

Bergstriim's  Eock  DriU 515 

Blake's  Rock-breaker 647 

Blanket  concentration .-  697 

Blanks  used  for  collecting  statistics 13 

Bleiberg  Lifting  Pump 608 

Bleiberg,  experiments  at 608 

Blower,  Evrard's 630 

Blower,  Thirion's 630 

Blower,  Eoot's  Compression 624 

Blowers,  fan 627 

Blue  Lead  of  California 64 

Blue  Mountains,  Oregon,  gold  fields  of 211 

Booth  &  Co.'s  Pan 691 

Boring  Apparatus,  Degous^e  and  Laurent's 531 

Boring  Apparatus  of  De  la  Eoche-Tollay  and  Perret 525 

Boring  Apparatus,  liind's 531 

Boring  for  coal 534 

Boring  for  oil 535 

Boring  large  shafts 538 

Boring  tools 536 

Boty's  Safety  Lamp 633 

Braune's  Parachute 595 

Brazil,  stamp  mills  in 679 

Breaking  down  coal  by  hydraulic  pressure 553 

Breaking  ores 647 

Brookes,  Burleigh  and  Gates's  Drill 505 

Biiickner's  Cylinder 360,376 

Brtickuer's  process  for  silver  ores 748 

Buddie,  concave 714 

Buddie,  Paine  &  Stevens's  improved 44 

Buddies,  Huet  and  Gayler's 714 

Bullion  product  of  Colorado 339,344,351 

Bullion  product  of  Idaho 234 

Bullion  product  of  Montana 317 
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Bullion  product  of  Nevada 113 

BuUion  product  of  New  Mexico 383 

Bullion  product  of  Oregon  and  Washington ; 203 

Bullion  product  of  Wyoming 337 

Bullion  production,  remarks  on 7 

Bullion  production  for  1869,  general  estimate  of 7 

Burleigh  Eock  DriU 506 

C. 

Cables 579,582 

California,  beach  mining  in 86 

California,  Blue  Lead  of 64 

California,  dead  rivers  of 63 

California,  hoisting  machinery  in 573 

California,  manufactories  of  mining  machinery 472 

California,  mining  ditches  in 476 

California,  oil-boring  in 535 

California,  stamps  of , 663 

California,  Table  Mountain  of 66 

Cages,  European 578 

Carret,  MarshaU  «fc  Co.'s  Coal  Cutter 547 

Cascade  range,  gold  fields  of 211 

Cast-iron  concentrators 698 

Chamber  driU 845 

Chaudron's  Moss  Box 544 

Chinese  pump 602 

Chlorate  of  potash 499 

Chloridizing  Furnace,  Stetefeldt's 749 

Chloriuation 731 

Chlorination  for  silver  ores 746 

Clamey  Safety  Lamp 633 

Cams  and  cam  shafts 662 

Centrifugal  crushers 655 

Coal,  boring  for 534 

Coal  Cutter,  Carret,  Marshall  &Co.'s 547 

Coalcutter,  Firth's 551 

Coal  Cutter,  Kurd's 552 

Coal  Cutter,  Jones  and  Levick's 551 

Coal  Cutter,  Peace's 546 

Coal  in  Colorado 378 

Coal  in  Idaho 247 

Coal  in  Montana 259,270,291,311,313 

Coal  in  New  Mexico 414 

CoalinUtah 319 

Coal  in  Wyoming , 327 

Colorado,  agriculture  in 339 

Colorado,  bullion  jiroduct  of 339,344,351 

Colorado,  iron  in 379 

Colorado,  mining  speculations  in 348 

Colorado,  ores  ol. 345,370 

Colorado,  reduction  works  in 350 

Colorado,  salt  in 379 

Colorado,  silver  belt  of 368 

Colorado,  stamp  mills  in 347, 363 

Columbia  River,  geology  of 205 

Compressed  air  as  a  motor 509 

Comstock  lode,  hoisting  on 574 

Comstock  lode,  middle  portion  of 92 

Comstock  lode,  mines  on  continuation  of 99 

Comstock  lode,  northern  portion  of 88 

Comstock  lode,  prospects  of 95 

Comstock  lode,  southern  portion  of 93 

Comstock  mines,  bullion,  dividends,  &c.,  of Ill 

Concave  buddle - 714 

Concentrating  by  jigging 701 

Concentration,  blanket 697 

Concentration  in  Grass  Valley 44 

Concentration  of  alluvium 693 

Concentration  of  vein  stuff 694 
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Concentrators,  cast-iron 698 

Concentrator,  Hendy'a , 699 

Concentrator,  Huugerford's 701 

Concentrator,  Krom's  Dry 706 

Conical  separators 711 

Cornish  pumping  engine 603 

Cornish  rolls 652 

Cornwall,  hoisting  in 571 

Cooke's  Ventilator 628 

Couch's  Rock  Drill 504 

Crushing  by  rollers 652 

Crushing  ores 647 

Cos's  Pan 690 

Creuzot  Winding  Engine 587 

Crosby  and  Thompson's  jirocess 356 

Crushers,  centrifugal 655 

Cylinder,  Briicker's 360,376 

D. 

Davy's  Safety  Lamp 632 

Dead  rivers  of  California 63 

Degous^e  &  Laurent's  Boring  Apparatus 531 

De  la  Roche-Tollay  &  Penet's  Boring  Apparatus 525 

Desulphurizer,  Dodge's 357 

Direct-acting  pumping  engines 607 

Dislocations  of  veins 461 

Ditches  in  New  Mexico 391,393 

Dodge's  Desulphurizer 357 

Donnell's  Mortar 661 

Doring's  Rock  Drill 514 

Double-acting  pumping  engines 610 

Dru's  Trepan 540 

Drainage  by  siphons 602 

Drums 579 

Dualin 496 

Dumping,  automatic 568 

Dressing  works,  Kurtz's 377 

Dynamite 489 

E. 

Echelles  mobiles  613 

Electric  exploders 499 

Electricity  in  metallurgy 756 

Eloin's  Safety  Lamp 633 

European  guided  cages 578 

European  pumping  engines 603 

Evrard's  Blower 630 

Evrard's  Self-lubricating  Axles 559 

Exhaust  ventilation 623 

Exploding  charges  by  electricity 499 

Explosives,  p jToxiUne,  xyloidine,  gun-cotton 498 

Explosives,  chlorate  of  potash 499 

Explosives,  dualin 496 

Explosives,  giant  powder,  or  dynamite 489 

Explosives,  grahamito  substituted  for  charcoal 498 

Explosives,  gunpowder 486 

Explosives,  nitro-rfyceiino 488 

Exiilosives,  Ohvers  i)owder 498 

F. 

Fahrkunst 613 

Fan  blowers 627 

Fan,  Lloyd's  Noiseless 627 

Fan,  Schiele's 628 

Farrand's  Amalgamator  and  Separator 689 

Fire-damp  Apparatus,  Gurney's 641 

Fire-damp  Apparatus,  Letoret's 644 

Fires  in  mines 632,638 

Firth's  Coal  Cutter 551 
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Fissures,  formation  and  filling  of 454 

Fontaine's  Claw  Parachute 592 

Ford's  EockDriU 517 

Fossil  remains  in  Montana 281 

Fowle's  Kock  Drill 504 

Fuel,  cost  of,  in  Eastern  Nevada 124 

G. 

German  stamp  batteries 680, 682 

Geyer's  Jigs 704, 705 

Geysers  in  Montana 312 

Giant  powder 489 

Giant  powder,  effect  of,  upon  health 55 

Giant  powder  m  Eastern  Nevada 125 

Gold,  accumulation  of 449 

Gold  belt  of  Colorado 352 

Gold,  fineness  of,  in  Nevada  County 768 

Gold,  manner  of  occurrence  of 468 

Gold,  McDougall's  method  for  saving 49 

Gold,  soluble  salts  of ." 449 

Goulet-Collet's  Drill 529 

Grand  Hornu,  pumping  engine  at 609 

Grass  Valley,  miners'  strike  in _ 54 

Grice  and  Long's  mining  locomotion 564 

Grinder,  Knox's  Eureka 686 

Grip  pnUevs 564 

Guibal's  Ventilator 626 

Guided  cages,  European 578 

Guided  cages,  hoisting  in 575 

Gun-cotton 498 

Gunpowder  for  blasting 486 

Guruey's  Fire-damx>  Apparatus 641 

H. 

Hagan's  process 358 

Hand-drills 484 

Hanson's  Machine  Drill 504 

Harz  Jigs 703,704 

Haupt's  Eock  Drill 515 

Hendy's  Concentrator 699 

Hepburn  and  Peterson's  Pan 688 

Hill's  Smelting  Works 362 

Hoisting  Apparatus,  Booth  &  Co.'s 574 

Hoisting  engines 588 

Hoisting  from  great  depths 589 

Hoisting  iu  Comstock  lode 574 

Hoistiug  in  Cornwall 571 

Hoisting  iu  guided  cages 575-578 

Hoisting  machinery 569 

Hoisting  machinery  in  California  and  Nevada 572 

Hoisting  in  Monte  Diablo  coal  mines 573 

Hoisting  works  abroad 584 

Holland  wind-mills 721 

Hoosac  tunnel,  rock  drilling  at 505 

Horn's  Pan 691 

Ho wland's  Rotary  Battery 665 

Huet  and  Geyler's  Buddies 714 

Huet  and  Geyler's  Sejiarator 707 

Hundt's  Settiing-tub 709 

Hungerford's  Concentrator 701 

Hurd's  Coal  Cutter 552 

Hydraulic  engines 611 

Hydraulic  mining 475 

Hydraulic  pressure  for  breaking  down  coal 553 

I. 

Idaho,  bullion  product  of 234 

Idaho,  coal  in 247 

Impreguations 467 
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Indians  in  New  Mexico —  397,409 

Indians  in  Montana 294 

Indian  labor  in  Eastern  Nevada 121 

Iron  in  New  Mexico 417 

Iron  in  Colorado 379 

Iron  ore  in  Sierra  County,  California 59 

Iron  ore,  placers  of 451 

J. 

Jigging '^01 

Jig,  self-discharging 703 

Jigs,  Geyer's 704,705 

Jig,  Wimmer's  Continuous 702 

Jig,  Rittinger's  Self-acting 703 

Jobart's  Cable  Drill 528 

Jones  &  Levick's  Coal  Cutter 551 

K. 

Keitli's  process 356 

Kent's  process 357 

Kibbles 570 

Kind's  Boring  Apparatus 531 

Knox's  Eureka  Grinder 686 

Knox's  Pan 685 

Ivi'om's  Dry  Concentrator 706 

Kiistel's  leaching  process 741 

L. 

Labor,  classification  of,  in  Eastern  Nevada 120 

Labor,  cost  of,  in  Eastern  Nevada 123 

Labor  in  Montana 260 

Lands  along  Northern  Pacific  railroad 266 

Leaching  process,  Kiistel's 741 

Lemielle's  Ventilator 628 

Leschot's  Diamond  Drill 518 

Letoret's  Fire-damp  Ai^paratus 644 

Lifting  pump,  Bleiberg 608 

Litigation  in  White  Pine  district 181 

Lloyd's  Noiseless  Fan 627 

Locomotives  for  tramming 564 

Lodes 453 

Lundgren's  Pulverizing  Barrels 655 

Lyon's  Smelting  Works,  Colorado 359 

M. 

Magnetism,  lamp  unlocked  by 633 

Man-engine 613 

Mass  deiiosits 467 

Mechanical  ventilation 623, 625 

Metallurgical  processes 727 

Michat's  Parachute 595 

Mettacom  Mill 733 

Mineral  deposits,  beds  and  seams 466 

Mineral  deposits,  classification  of 447 

Mineral  deposits,  deposits  of  debris 449 

Mineral  deposits,  exposed  or  superficial 447, 448 

Mineral  dejjosits,  impregnations 467 

Mineral  deposits,  inclosed  or  subterranean 447,  453 

Mineral  deposits,  lodes 453 

Mineral  deposits,  mass  deposits 467 

Mineral  deposits,  placer,  cement,  and  gravel  beds 449 

Mineral  deposits,  surface  formations  in  place 452 

Miner's  inch  of  water 477 

Miners,  raising  and  lowering 613 

Mines,  National  School  of 8 

Mining,  expense  of  in  Eastern  Nevada 122 

Mining  law  of  United  States,  area  of  tract 426 

Mining  law  of  United  States,  extensions 442 

Mining  law  of  United  States,  faults  found  with 424 
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Mining  law  of  United  States,  floating  locations 441 

Mining  law  of  United  States,  how  refi;arded 423 

Mining  law  of  United  States,  injury  from  later  locations 432 

Mining  law  of  United  States,  letter  of  Judge  Dunne 421 

Mining  law  of  United  States,  Mining  School 441 

Mining  law  of  Uuited  States,  new  policy  proclaimed 422 

Mining  law  of  United  States,  outlying  ore-bodies 436 

Mining  law  of  United  States,  pu-atical  locations 428 

Mining  law  of  United  States,  placer  claims 441 

Mining  law  of  Uuited  States,  premature  patents 437 

Mining  law  of  United  States,  proposed  act 442 

Mining  law  of  United  States,  register's  publication 442 

Mining  law  of  Uuited  States,  remedies  jiroposed 425 

Mining  law  of  United  States,  restriction  of  patents 433 

Mining  law  of  United  States,  retrospect 421 

Mining  law  of  United  States,  safety  of  records 440 

Mining  law  of  United  States,  space  of  intersection 436 

JNIining  law  of  United  States,  surveys 441 

Mining  law  of  United  States,  tenure  not  uniform 438 

Mining  law  of  United  States,  union  of  veins 437 

Mining  law  of  United  States,  vein  and  deposit  claims 440 

Mining  machinery  of  Calitbrnia 471 

Mining  picks 480 

Mining  shares,  fluctuations  in 114 

Mint  statistics 765 

Mining  stocks,  quotations  of 116 

Monnier's  process 358 

Montana,  agriculture  in 255 

Montana,  assay  office  for 316 

Montana,  bullion  product  of 317 

Montana,  coal  in 291,311,313 

Montana,  climate  of 256 

Montana,  fossil  remains  in 281 

Montana,  geysers  in 312 

Montana,  Indians  in 294 

Montana,  labor  in 260 

Montana,  systems  of  mining  in » 253 

Montana,  timber  and  coal  in 259 

Montana,  wonderful  canon  in 291 

Monte  Diablo,  hoisting  at 573 

Moore's  Quartz  Grinder  and  Amalgamator 687 

Mortar,  Donnell's 661 

Mortars,  dry 662 

Mortars,  high 660 

Mortars,  section 661 

Moss-boxes 544 

Miiseler's  Safety  Lamp 633 

N. 

Nevada,  bullion  product  of 113 

Nevada,  hoisting  machinery  in 572 

Nevada,  stamp-mills  in 113 

Nevada,  safety  cage  in 575 

New  Mexico,  bullion  product  of 383 

New  Mexico,  coal  in 414 

New  Mexico,  ditches  in 391 

New  Mexico,  Indians  in 397,  409 

New  Mexico,  iron  in 417 

New  Mexico,  ores  of 417 

New  Mexico,  Spanish  grants  in 409 

Nitro-glycerine 488 

Nuggets,  formation  of 450 

Nuggets,  list  of 452 

Nyst's  Wedge  Parachute 596 

O. 

Oil,  boring  for 535 

Oiling  axles 569 

Oliver's  Powder 498 
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Oregon,  anriferous  beaches  of 86, 210 

Oregon,  bullion  product  of 203 

Oregon,  fossil  remains  in 207 

Oregon,  lakes  of  Southeastern 221, 227 

Oregon,  mail  routes  in  Eastern 221 

Ores  of  Colorado 345, 370 

Ores  of  New  Mexico 417 

Overflow  batteries 681 

P. 

Pacific  railroad,  effect  on  mining  of 118 

Pacific  railroad.  Northern,  lands  along 266 

Pacific  railroad,  Northern,  snow  on 265 

Pacific  railroad,  Northern,  traffic  of 269 

Pans 683 

Pan,  Beldeu's 687 

Pan,  Booth  &  Co.'s 691 

Pan,  Cox's 690 

Pan,  Hepburn  and  Peterson's 688 

Pan,  Horn's 691 

Pan,  Knox's 685 

Pan,  Moore's '       687 

Pan,  Pattou's 689 

Pan,  the  new  Heiiburn 688 

Pan,  Varney's 686 

Pan,  Wheeler's 690 

Pan,  Wheeler  and  Eandall's 687 

Parachutes 591 

Parachute,  Audemar's 594 

Parachute,  Braune's    595 

Parachute,  Fontaine's  claw 592 

Parachute,  Michat's 595 

Parachutes,  Nyst's  Wedge 1 496 

Paris,  artesian  wells  at 529 

Patton's  Pan 689 

Partz's  electrical  process 757 

Percussion  Table,  Eittinger's 712 

Petroleum  in  Wyoming 327 

Pioche's  electrical  process 757 

Pioneers  of  Eastern  Nevada 128 

Peace's  Coal  Cutter  or  Iron  Man 546 

Placers 449 

Platinum,  manner  of  occurrence  of 468 

Poll  pick 482 

Post  windmills 720 

Precious  metals,  production  of 760, 766 

Prices,  causes  of  high,  in  Nevada 127 

Process,  Bartola's 357 

Process,  Crosby  and  Thompson's 356 

Process,  Hagan's 358 

Processes,  improvements  in,  in  Eastern  Nevada 124 

Process,  Keith's 356 

Process,  Kent's 357 

Process,  Monnior's 358 

Processes,  silver,  in  Colorado 374 

Pulverizer,  Luudgren's 655 

Pump,  Bleiberg  lifting 608 

Pump,  Chinese 602 

Pumping  engine  at  Grand  Horuu 609 

Pumping  engine,  Cornish 603 

Pumping  engines,  direct-acting 607 

Pumping  engines,  double-acting 610 

Pumping  engines,  European 603 

Pumping  Engine,  Quillacq's 609 

Pumps,  Saxon 611 

Pumps,  steam 610 

Pyroxyline , 498 
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Quartz  crusliing  hj  stamps 669 

Quicksilver,  production  of 759 

QuiEacq's  pumping  engine 609 

E. 

Eaising  and  lowering  miners 613 

Raising  water 600 

Reduction  works  in  Colorado 350,359,362,369 

Reese  River  ijrocess 733 

Rittinger's  Percussion  Table 712 

Rittiuger's  Self-acting  Jig 703 

Rittinger's  Separating  Tubs 711 

Rittinger's  Setz-rad 709 

Rittenger's  Stossheerd 712 

Roasting  in  Eastern  Nevada 125 

Roasting  silver  ores 742 

Rock-breaker,  Blake's 647 

Rock-drilliug  machines,  Beaumont  and  Locock's 516 

Rock-drilling  machines,  Bergstroms 515 

Rock-drilling  machines,  Brooks,  Barleigh,  and  Gates 505 

Rock-drilling  machines,  Burleigh's 506 

Rock-drilling  machines,  Couch's 504 

Rock-drilling  machines,  Doriug's 514 

Rock-drilling  machines.  Ford's 517 

Rock-drilliug  machines,  Fowle's 504 

Rock-drilliug  machines,  Goulet-CoUet's  Drill 529 

Rock-drilling  machines,  Hanson's 504 

Rock-drilling  machines,  Haupt's 515 

Rock-drilling  machines,  Jobart's  Cable  Drill 528 

Rock-drilling  machines,  Leschot's 518 

Rock-drilling  Machines,  Singer's 504 

Rock-drilling  machines,  Sommeiller 504, 512 

Rollers,  crushing  by 652 

Root's  Compression  Blower 624 

Rotary  ventilators  abroad 628 

Roth  well  on  fires  in  mines 638 

S. 

Saarbruck,  boring  shafts  at 539 

Safety  cage  in  Nevada 575 

Safety  catches 591 

Safety  catches,  value  of 596 

Safety  lamps 632 

Safety  Lamp,  Boty's 633 

Safety  Lamp,  Clanny 633 

Safety  Lamp,  Davy's 632 

Safety  Lamp,  Eloin's 633 

Safety  lamps,  experiments  with 635 

Safety  lamps,  illuminating  power  of 633 

Safety  lamp,  minei-'s 633 

Safety  Lamp,  Museler's 633 

Safety  Lamp,  Stephenson's 632 

Safety  lamj)  unlocked  by  magnetism 633 

Safety  hooks 599 

Salt  beds 451 

Salt  in  Colorado 379 

Sampling 743 

Saxon  pumps 611 

Schiele's  Fan 628 

Screens 662 

Separating  Cylinder,  Huet  and  Geyler's 707 

Separating  Tubs,  Rittinger's 711 

Separation  and  concentration 692 

Separation  of  ores  by  fall  in  water 707 

Separators,  conical 711 

Separators,  sluice 710 

Settling  Tub,  Hundt's .' 709 

Setz-rad,  Rittinger's 709 
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Shafts,  boring 538 

Sigual  indicators 600 

Silver  belt  of  Colorado 368 

Silver,  Bi-uckuer's  process 748 

Silver  mill,  arrangement  of 715 

Silver,  manner  of  occurrence  of 468 

Silver  oresj  cblorination  of 746 

Silver  ores,  roasting 742 

Singer's  Rock  Drill 504 

Siphons,  drainage  by 602 

Sizing 696 

Skips 570 

Slime  separators 710 

Sluicing 693 

Smelting  Works,  Hill's 362 

Smelting  Works,  Lyon's 359 

Snow  on  Northern  Pacific  railroad - 265 

Soda  beds 451 

Sommeiller's  Rock-drilling  Machine 504, 512 

Sorting  boxes 710 

Spanish  grants  in  New  Mexico 409 

Specie  and  bullion  movements 766 

Stamps,  Australian 675 

Stamp  batteries,  German 680, 682 

Stamp  mills,  details  of 669 

Stamp  mills  in  Brazil 679 

Stamp  mills  in  California 15 

Stamp  mills  in  Colorado 347,  363 

Stamp  mills  in  Nevada 113 

Stamp  mills,  loss  of  gold  in 728 

Stamps  and  stamp  mills 657 

Stamps  of  California 663 

Stamps,  heavy 647 

Starting  gear 590 

Stationary  engines,  tramming  by 562 

Statistics,  method  of  collecting  by  blanks 13 

Steam  jiumps 610 

Steam  stamps , 668 

Stephenson's  Safety  Lamp 632 

Stetefeldt  Furnace 125,719 

Stossheerd,  Rittinger's 721 

Strike,  miners',  in  Grass  Valley 54 

Struve's  Safety  Lamp 633 

Sulphurets,  treatment  of 730 

Surface  pick 481 

Surface  transportation 566 

Suspension  tramway 372 

Sutro  tunnel 99 

Sweetwater  mines,  history  of 327 

T. 

Tubbing 532,543 

Table  Mountain  of  California 66 

Tail  sluicing 479 

Taxation  on  proceeds  of  mines  in  Nevada 126 

Taylor's  Engine 603 

Terrace  furnace 359 

Thiriou's  Blower „ 630 

Timber,  destruction  of 3t2 

Timber  in  Montana 259 

Titles,  judicial  decision  aftecting 182 

Trade  of  Northern  Pacific  railroad 269 

Tramming  by  locomotives 564 

Tramming  by  stationary  engines 562 

Tramming,  underground,  abroad 558 

Tramming  upon  a  fixed  rope 568 

Tramming  upon  the  Comstock  lode 558 

Tram  wagons,  small 561 

Tramways  and  wagons  in  California 557 
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Tramways,  portable 562 

Transportation,  surface 567 

Treasure,  receipts  of 760 

Trepans 540 

Trommels 696 

Tubs  for  raising  water 601 

Tubular  well,  the  American 538 

Turning  gear 590 

U. 

TTnder-current  sluices 694 

Utah,  coal  in 319 

V. 

Vamey's  Pan 686 

Vein  formation,  theories  of 463 

Vein  stuif,  concentration  of 694 

Ventilation 623 

Ventilator,  Cooke's 628 

Ventilator,  Guibal's 626 

Ventilator,  Lemielle's 628 

Ventilators,  rotary,  abroad 628 

W. 

Water-pressure  engines 611 

Water,  raising 600 

Water  wheels,  underground 612 

Waterworks,  White/Pine 613 

Wheeler  and  Randall's  Excelsior  Pan 687 

"Wheeler's  Pan 690 

Whelpley  and  Stor er'a  Crushers 655 

White  pine,  eftect  of  discovery  of 117 

White  Pine  Water  Works 613 

Wilson's  Steam  Stamps 668 

Wimmer's  Continuous  Jig 702 

Wind  as  a  motor 716 

Winding  drums 579 

Windlass 569 

Windmills 716 

Windmills,  Holland 721 

Windmill,  post 720 

Wire  rope 579,583 

Wire  rope,  transportation  upon 568 

Wyoming,  bullion  product  of 337 

Wyoming,  coal  and  j^etroleum  in 327 

Wyoming,  mill  ditches  in 337 

Wyoming,  wages  and  supplies  in 337 

X. 

Xyloidine 498 
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Abiquiu,  New  Mexico 414 

Alder  Gulcli,  Madison  County,  Montana 302 

Alpine,  Alpine  County,  California 79 

Altbouse  Creek,  Josephine  County,  Oregon 217 

Apache  Pass,  Yavapai  County,  Arizona 321 

Applegate,  Jackson  County,  Oregon 214 

Argenta,  Beaver  Head  County,  Montana 310 

Arroyo  Hondo,  Taos  County,  New  Mexico 409 

Atlanta,  Alturas  County,  Idaho 249 

Aubiu-u,  Baker  County,  Oregon 228 

Australia 675 

Avalanche  Gulch,  Meagher  County,  Montana 296 

B. 

Bald  Mountain,  Beaver  Head  County,  Montana 308, 311 

Bannack,  Beaver  Head  County,  Montana 306 

Basin  Creek,  Jeftersou  County,  Montana 300 

Basin  Gulch,  Deer  Lodge  County,  Montana 275 

Battle  Mountain,  Humboldt  County,  Nevada '        190 

Bear  Gulch,  Deer  Lodge  County,  Montana 273 

Bear  Gulch,  Taos  County,  New  Mexico 389 

Bear  Eiver,  Cache  County,  Utah 319 

Beaver  Gulch,  Meagher  County,  Montana 298 

Beavertown  Copper,  Jefferson  County,  Montana 301 

Belgium 560,579,592,596,608,610,625,627 

Benton  Gulch,  Meagher  County,  Montana 298 

Big  Bug,  Yavapai  County,  Arizona 321 

Big  Hole,  Beaver  Head  County,  Montana 308,  311 

Bingham  Canon,  Great  Salt  Lake  County,  Utah 319 

Birch  Creek,  Beaver  Head  County,  Montana 311 

Biviu's  Gulch,  Madison  County,  Montana 302 

Black  Tail,  Deer  Lodge  County,  Montana 274 

Blue  Canon,  Baker  County,  Oregon 228 

Blue  Gulch,  Owyhee  County,  Idaho 242 

Blue  Gulch,  Tuolumne  County,  California 28 

Blue  Wing,  Beaver  Head  County,  JSlontana 310 

Bohemian,  Lane  County,  Oregon 213 

Boomerang  Gulch,  Deer  Lodge  County,  Montana 275 

Boulder  County,  Colorado 378 

Boulder  Creek,  Jefferson  County,  Montana 300 

Bowery  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Brazil 679 

Brown's,  Madison  County,  Montana 303, 305 

Brown's  Valley,  Yuba  County,  California 69 

Buena  Vista,  Humboldt  County,  Nevada 187 

Bull's  Run,  Baker  County,  Oregon 328 

Bunkum,  Jackson  County,  Oregon 214 

Burnt  River,  Grant  County,  Oregon 224 

Butte  City,  Deer  Lodge  County,  Montana 274 

C. 

Calaveritas,  Calaveras  County,  California 30 

California,  Carter  County,  Wyoming 329,333 

California,  Eldorado  County,  California 37 

California  Gulch,  Park  County,  Colorado 344 

Canon  Creek,  Grant  County,  Oregon 224 

Canon  Creek,  Lewis  and  Clarke  County,  Montana 285 
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Cariboo  Gulch,  Deer  Lodge  County,  Montana 275 

Cariso  Gulch,  Carter  County,  Wyoming 337 

Carpenter's  Gulch,  Deer  Lodge  County,  Montana 272 

Castle  Dome,  Yuma  County,  Arizona 321 

Cave  Gulch,  Meagher  County,  Montana 296 

Cerrillos,  Santa  F6  County,  New  Mexico 412 

Cen-o  Colorado,  Yavapai  County,  Arizona 322 

Cerro  Gordo,  Inyo  County,  California 16 

Cherokee,  Plumas  County,  California 77 

Cienegilla  Creek,  Taos  County,  New  Mexico 395 

Cimarron  River,  Taos  County,  New  Mexico 383 

Clark's  Creek,  Baker  County,  Oregon 228 

Clearwater,  Nez  Perc6  County,  Idaho 251 

Cliiton,  Deep  Creek,  Utah 321 

Colfax,  Placer  County,  California 40 

Comstock,  Nevada 558, 57G,  598,  600,  623,  624 

Confederate  Gulch,  Meagher  County,  Montana 296 

Coos  Bay,  Coos  County,  Oregon 218 

Cooster,  Union  County,  Oregon 227 

Cope,  Elko  County,  Nevada 186 

Cottonwood  Canon,  Great  Salt  Lake  County,  Utah 320 

Crow  Creek,  Jefferson  County,  Montana 301 

D. 

Dead  Wood,  Deer  Lodge  County,  Montana 275 

Dixie  Creek,  Grant  County,  Oregon 222 

Dove  Creek,  Box  Elder  County,  Utah 321 

Dry  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Dutch  Flat,  Placer  County,  California 43 

E. 

Eagle  Gulch,  Taos  County,  New  Mexico 395 

Eastern,  Baker  County,  Oregon 228 

Echo,  Humboldt  County,  Nevada 191 

Egan  Caiion,  White  Pine  County,  Nevada 175 

Eldorado,  Baker  County,  Oregon 228 

Eldorado  Cohon,  Yuma  County,  Arizona 321 

Elizabethtown,  Taos  County,  New  Mexico 385 

Eik  City,  Nez  Perc6  County,  Idaho 251 

Elk  Creek,  Deer  Lodge  County,  Montana 273 

Elk,  Grant  County,  Oregon 222 

Elk  Gulch,  Meagher  County,  Montana 298 

Ely,  Nye  County,  Nevada I43 

Embuda,  Taos  County,  New  Mexico 409 

Emigrant  Gulch,  Gallatin  County,  Montana 312 

England 571,596,599,603,611,612,625,628,633,644,653 

Eureka,  White  Pine  County,  Nevada 177 

Eureka,  Yuma  County,  Arizona 321 

Evans's  Creek,  Jackson  County,  Oregon 215 

F. 

Flint  Creek,  Deer  Lodge  County,  Montana 276 

Flint,  Owyhee  County,  Idaho 236 

Florence,  Nez  Perc6  County,  Idaho 251 

Foot's  Creek,  Jackson  County,  Oregon 214 

Forest  Hill,  Placer  County,  California 40 

Fort  Sumter,  Baker  County,  Oregon 229 

Forty-nine  Diggings,  Jackson  County,  Oregon 215 

Foster,  Amador  County,  California 35 

France 560,588,609 

French  Bar,  Lewis  and  Clarke  County,  Montana 285 

French  Gulch,  Shasta  County,  California 82 

French  Gulch,  Deer  Lodge  County,  Montana 273 

G. 

German  Gulch,  Deer  Lodge  County,  Montana 274 

Georgetown,  Clear  Creek  County,  Colorado 368 

Georgetown,  Deer  Lodge  County,  Montana 273 

H.  Ex.  Doc.  207 51 


802  INDEX. 

Page. 

Gold  Creek,  Deer  Lodge  County,  Montana 271 

Gold  Rnu,  Humboldt  County,  Nevada 192 

Gold  Run,  Placer  County,  California 43 

Gold  Valley,  Sierra  County,  California ^9 

Granite  Creek,  Grant  County,  Oregon 224 

Granite,  Madison  County,  Montana 305 

Grant,  White  Pine  County,  Nevada 177 

Grass  Valley,  Nevada  County,  California 44 

Gravel  Range,  Tuolumne  County,  California 602 

Gravelly  Range,  Lewis  and  Clarke  County,  Montaua 285 

Greenhorn  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Grouse  Gulch,  Taos  County,  New  Mexico 391,  393 

Grii£>p  Gulch,  Taos  County,  New  Mexico 395 

H. 

Hamilton,  Carter  County,  Wyoming 329,  335 

Harz,  Germany 613 

Helena  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Henderson  Gulch,  Deer  Lodge  County,  Montana 273 

Highland,  Deer  Lodge  County,  Montana 275 

Horse  Gulch,  Meagher  County,  Montana 296 

Horse  Prairie,  Beaver  Head  County,  Montana 307 

Hot  Spring,  Madison  County,  Montana 303 

Humboldt,  Baker  County,  Oregon 228 

Humboldt,  Humboldt  County,  Nevada 192 

Humbug  Gulch,  Taos  County,  New  Mexico 391,  394 

I. 

Indian  Creek,  Box  Elder  County,  Utah 321 

Indian  Creek,  Jefferson  County,  Montana 301 

Indiana  Gulch,  Meagher  County,  Montana 298 

J. 

Jacksonville,  Jackson  County,  Oregon 214 

Jacobs's  Gulch,  Owyhee  County,  Idaho 242 

Jamison,  Plumas  County,  California 75 

Jefferson  Bars,  Jefferson  County,  Montana 301 

Jefferson  Gulch,  Deer  Lodge  County,  Montana 272 

Jamez,  New  Mexico 414 

Jordan  Creek,  Owyhee  County,  Idaho 242 

Junction  Bluff",  Nevada  County,  California 58 

K. 

Kern,  White  Pine  County,  Nevada 178 

Kingsbury  Gulch,  Meagher  County,  Montana 296 

L. 

Lake  County,  Colorado 378 

Last  Chance  Gulch,  Lewis  and  Clarke  County,  Montana 282 

Last  Chance,  Taos  County,  New  Mej  ico 391 

Lincoln  Gulch,  Deer  Lodge  County,  Montaua 273 

Lone  Star,  Placer  County,  California 42 

Loon  Creek,  Northern  Idaho 251 

Lop  Ear  Gulch,  Lewis  and  Clarke  County,  Montana 285 

M. 

Madalena  Mountains,  New  Mexico 413 

Magpie  Gulch,  Meagher  County,  Montana 296 

Manzano,  New  Mexico 414 

Mariposa,  Mariposa  County,  California 23, 623 

McClellan  Gulch,  Deer  Lodge  County,  Montana 273 

Meadow  Gulch,  Carter  County,  Wyoming 337 

Measure  Hill,  Taos  County,  New  Mexico 395 

Michigan  Bluff',  Placer  County,  California „   42 

Michigan  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Michigan  Gulch,  Taos  County,  New  Mexico 389 

Mill  Creek,  Madison  County,  Montana 304 

Mills  Gulch,  Taos  County,  JSTew  Mexico 395 

Missouri  Gulcli,  Taos  County,  New  Mexico 395 
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Monitor,  Alpine  County,  California 80 

Montana  Gulch,  Meagher  County,  Montana 296 

Monte  Diablo,  California 567,568,573 

Moreno,  Taos  County,  New  Mexico 383, 395 

Morey,  Nye  County,  Nevada 142 

Mormon  Basin,  Baker  County,  Oregon 228 

Musclesliell,  Meagher  County,  Montana 299 

N. 

Nacimiento,  New  Mexico 414 

Nacita,  Taos  County,  New  Mexico 395 

Nelson  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Nevada  City,  Nevada  County,  California 43 

Nevada  County,  California 768 

Nevada  Gulch,  Deer  Lodge  County,  Montana 272 

New  Orleans  Flat,  Taos  County,  New  Mexico 391 

New  York  Gulch,  Meagher  County,  Montana 296 

Norwegian  Gulch,  Madison  County,  Montana 302 

0. 

Old  Bar,  Jefferson  County,  Montana 300 

Olive  Creek,  Grant  County,  Oregon 223 

Only  Chance  Flat,  Taos  County,  New  Mexico 395 

Ophir  Gulch,  Deer  Lodge  County,  Montana 272 

Oregon  Gulch,  Butte  County,  California 72 

Oregon  Gulch,  Meagher  County,  Montana 296 

Organ  Mountains,  Mesilla  County,  New  Mexico 411 

Oro  Fino  Gulch,  Deer  Lodge  County,  Montana 275 

Oro  Fino,  Humboldt  County,  Nevada 192 

Oro  Grande,  Baker  County,  Oregon 228 

Oro  Grande,  Loon  Creek,  Idaho 251 

P. 

Pahrauagat,  Lincoln  County,  Nevada 194 

Pancake,  White  Pine  County,  Nevada , 180 

Patterson,  White  Pine  County,  Nevada 178 

Pennsylvania 597, 625, 638 

Picuries,  Taos  County,  New  Mexico 409 

Piegan  Gulch,  Lewis  and  Clarke  Counties,  Montana 284 

Pilgrim  Gulch,  Deer  Lodge  County,  Montana 274 

Pine  Gulch,  Taos  County,  New  Mexico 395 

Pinos  Altos,  Mesilla  County  New  Mexico 396 

Pinto,  White  Pine  County,' Nevada 179 

Pioneer,  Baker  County,  Oregon 228 

Pioneer  City,  Boise  County,  Idaho 251 

Pipestone  Creek,  Jefferson  County,  Montana 301 

Piute,  White  Pine  County,  Nevada 179 

Placerville,  Eldorado  County,  California 38 

Pleasant  Creek,  Jackson  County,  Oregon 215 

Pocahontas,  Baker  County,  Oregon 229 

Prairie  Gulch,  Deer  Lodge  County,  Montana 275 

Prickly  Pear,  Jefferson  County,  Montana 300 

Quartz  Hill,  Madison  County,  Montana 304 

R. 

Railroad,  Elko  County,  Nevada 186 

Ramshorn  Gulch,  Madison  County,  Montana 302 

Rattlesnake  Gulch,  Meagher  County,  Montana 296 

Real  de  Dolores,  Placer  Mountains,  New  Mexico 405 

Real  del  Tuerto,  Placer  Mountains,  New  Mexico 407 

Red  Mountain,  Esmeralda  County,  Nevada , 193 

Red  Warrior,  Alturas  County,  Idaho 247 

Reese  River,  Lander  County,  Nevada 118, 128 

Reveille,  Nye  County,  Nevada 140 

Rich  Gulch,  Mesilla  County,  New  Mexico 397 

Robinson,  White  Pine  County,  Nevada 179 

Rochester,  Madison  County,  Montana 304 
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Rock  Creek,  Baker  County,  Oregon 229 

Rock  Creek,  Carter  County,  Wyoming 337 

Rocker,  Deer  Lodge  County,  Montana 274 

Rocky  Bar,  Alturas  County,  Idaho 247 

Rusli' Valley,  Tooele  County,  Utah 319 

Rye  Valley,  Baker  County,  Oregon 228 

S. 

Sacramento,  Humboldt  County,  Nevada 192 

Sacramento,  White  Pine  County,  Nevada 179 

Sagebrush  Creek,  Box  Elder  County,  Utah 321 

Sailor  Diggings,  Josephine  County,  Oregon 217 

San  Andreas,  Calaveras  County,  California 31 

Sandia  Mountains,  New  Mexico 413 

San  Francisco,  White  Pine  County,  Nevada 179 

Santa  Rita,  Yavapai  County,  Ai'izona 322 

Santiam,  Oregon 211,213 

Saxony 558,588,611,612,636,651,680 

Seven  Mile,  Lewis  and  Clarke  County,  Montana 289 

Sevier,  Juab  County,  Utah 320 

Seymour,  White  Pine  County,  Nevada 177 

Shoshone,  Carter  County,  Wyoming 328,  338 

Shoshone,  White  Pine  County,  Nevada 180 

Sierra  Blanca,  Lincoln  County,  New  Mexico 408 

Sierra,  Humboldt  County,  Nevada 192 

Silver  Bow,  Deer  Lodge  County,  Montana 274 

Silver  City,  Owyhee  County,  Idaho 235 

Silver  Creek,  Lewis  and  Clarke  County,  Montana 284 

Silver  Park,  Nye  County,  Nevada 143 

Silver  Star,  Madison  County,  Montana 302, 304 

Silver  Peak,  Nevada 567 

Six  Mile,  Taos  County,  New  Mexico 395 

Skelly  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Smith's  Gulch,  Carter  County,  Wyoming 337 

Snake  River,  Summit  Countv,  Colorado 337,  378 

Snake,  White  Pine  County,  Nevada 180 

Snow  Shoe,  Deer  Lodge  County,  Montana 275 

South  Mountain,  Owyhee  County,  Idaho 246 

South  Wales 561 

Spanish  Bar,  Taos  County,  New  Mexico 395 

Sparta,  Baker  County,  Oregon 228 

Specimen  Gulch,  Lewis  and  Clarke  County,  Montana 285 

Spring  Gulch,  Carter  County,  Wyoming 336 

Spring  Gulch,  Taos  County,  New  Mexico 395 

Spruce  Gulch,  Taos  County,  New  Mexico 395 

Star,  Humboldt  County,  Nevada 192 

Sterliugville,  Jackson  County,  Oregon 214 

Sucker  Creek,  Josephine  County,  Oregon „ 217 

Summit,  Madison  County,  ^lontana 303,  305 

Sutter  Creek,  Amador  County,  California 32 

Sweetwater,  Wyoming 325 

T. 

Tarhcad  Gulch,  Lewis  and  Clarke  County,  Montana 285 

Tem  Piute,  Lincoln  County,  Nevada 201 

Ten  Mile  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Thomas  Gulch,  Meagher  County,  Montana 298 

Thompson's  Gulch,  Meagher  County,  Montana 297 

Tijeras,  New  Mexico 414 

Trout  Ci'oek,  Meagher  County,  Montana 297 

Troy,  White  Pine  County,  Nevada 177 

Tucker  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Tuolumne  County,  California 24 

U. 

Uncle  Ben's  Gulch,  Deer  Lodge  County,  Montana 275 

Union,  Baker  County,  Oregon 229 

Ute  Creek,  Taos  County,  Now  Mexico 385 
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Virginia  Gulch,  Lewis  and  Clarke  County,  Montana ^ 285 

Virginia,  Storey  County,  Nevada 100 

W. 

Warren's  Camp,  Idaho  County,  Idaho 250 

Washington  Bar,  Madison  County,  Montana 302 

Washington  Gulch,  Deer  Lodge  County,  Montana 272 

Weber  River,  Weber  County,  Utah 319 

Webfoot  Basin,  Baker  County,  Oregon 228 

West  Mountain,  Great  Salt  Lake  County,  Utah 320 

West  Point,  Calaveras  County,  Califoruia 31 

White  Cloud,  Humboldt  Couuty,  Nevada 193 

White  Gulch,  Meagher  County,  Montana 296 

W'hite  Pine,  White  Pine  Couuty,  Nevada 146 

Wickenburg,  Yavapai  Couuty,  Ai'izona 321 

Wigwam  Gulch,  Madison  County,  Montana 302 

Williams  Creek,  Josei^hine  County,  Oregon 218 

Williams,  Madison  County,  Montana 305 

Willow  Creek,  Baker  County,  Oregon 228 

Willow  Creek,  Taos  County,  New  Mexico 385,388,  390 

Willow  Gulch,  Cai-ter  County,  Wyomiug 337 

Winnemucca,  Humboldt  County,  Nevada 193 

Wisconsin  Creek,  Madison  Couuty,  Montana 304 

Y. 

Yankee  Doodle  Gulch,  Deer  Lodge  County,  Montana 274 

Yankee  Gulch,  Carter  County,  Wyoming 337 

You  Bet,  Nevada  County,  Califoruia 57 

Yuba,  Alturas  County,  Idaho 248 

Z. 

Zwickau,  Saxony 534 
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